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They’ve  been  spotted  at  20,000  feet 


They  can  survive  at  -10®C. 


But  not  on  a  Macroseptic®  floor. 


STUDIES  SHOW  BACTERIA  CAN  FLOURISH  IN  VIRTUAUY 
ANY  ENVIRONMENT.  EXCEPT  ONE 


The  environment  that  offers  you  the  most 
protection  from  bacteria  could  be  right  beneath 
your  feet  It’s  the  new  Macroseptic®  Flooring 
System  from  General  Polymers,  the  only  bio¬ 
static  seamless  floor  available  today. 

Studies  show  Macroseptic  floors  can  re¬ 
duce  Gram-positive  and  Gram-negative  bacte¬ 
ria  growth  by  more  than  90%,  yet  are  safe  for 
both  humans  and  animals. 

Macroseptic  is  a  permanent  solution  to 
bacterial  control  because  the  patented  antimi¬ 


crobial  agent.  Intersept,®  is  built  right  into  the 
floor.  E.R  A.  registered,  it  won’t  wash  off  or 
wear  off.  It’s  also  available  for  hardsurface  walls. 

If  you’re  concerned  about  the  bacteria  in 
your  working  environment,  call  1-800-543- 
7694  (513-761-0011  in  Ohio)  for  information  or 
an  on-site  survey.  Or  ifyou  prefer,  you  can  write 
to  us  at  General  Polymers,  145  Caldwell  Drive, 
Cincinnati,  Ohio  45216.  We’ll  go  anywhere  you 
find  bacteria.  Well, 


almost  anywhere. 


General  PolYiners 


©1991  General  Polymers  Corporation.  All  rights  reserved.  Macroseptic  and  Intersept  are  registered  trademarks  of  Interface  Research  Corporation. 
Macroseptic  with  Interface  is  protected  under  U.S.  Patent  Registration  No.  464760L  Intersept  antimicrobial  is  E.P.  A.  registered  under  No.  43670'L 
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Meet  3-A  Standards  with 

from  BS&B...The  Experts  in 
Rupture  Disk  Technology 


For  2-way  low  pressure  relief 
In  sanita^  applications 


■  Immediate  and  full  relief  at  burst  rating 

■  Smooth  surface  towards  product  for  less  build-up  and 
easy  cleaning 

■  Meets  the  requirements  of  3-A*  Sanitary  Standard  #08-1 7 

■  Gas  or  liquid  service 

■  Available  with  or  without  sanitary  connections 


For  more  information  and  a  FREE  brochure  contact: 


OVER 


P.O.  BOX  470590 
TULSA,  OK  74147 


PHONE  (918)  622-5950 


YEARS  EXPERIENCE 


Please  circle  No. 

Please  circle  No.  113  on  your  Reader  Service  Card 

When  You  Need  More 
Than  Numbers... 


106  on  your  Reader  Service  Card 

Piease  circie  No.  134  on  your  Reader  Service  Card 


Microbac 


•  Rapid,  Personal  Service 

•  Complete  Microbiological  and 
Chemical  Analysis  of  Food,  Water 
and  Environmental  Samples 

•  Sanitation  Audits,  HACCP  Design, 
Consulting 

Microbac  Laboratories,  Inc. 

4580  McKnlght  Rd..  Pittsburgh,  PA  15237 


18  laboratories  to  serve  you 


(412)369-9900 


NEW  HIGHEST-ACCURACY 
TEMPERATURE  STANDARD 
CONTRDLS  FOODBDRNE 
ILLNESS  &  PRDDUCT 
QUALITY 

ATKINS  Series  330 

with  fast  reacting  needle  probe 
takes  hot  or  cold  penetration, 
immersion  or  air  temperatures. 

•  Water  Resistant 
•  Hold  Feature 
•  Lighted  Display 
•  1  Year  Warranty 

Range:  -100“Fto450°F 

Accuracy:  ±  1  F°  of  reading  including  thermocouple  error 
calibrated  out  at  0°C  and  100°C. 

Thermometer  with  Needle/lmmersion  Probe 

#  33033-F .  $98 

Thermometer  wtth  Fast-Response  Needle/lmmersion  Probe 

#33032-F .  $119 

Thermometer  with  Surface  Probe 

#  33035-F .  $135 


FAST  ACTION!  To  order,  to  request  catalog,  or  for  nearest  distributor, 

Call  ATKINS!  1-800-284-2842,  Ext.  130 

904-378-5555  •  Atkin  Ttcimical  In. ,  O^M.  15S 

3401  SW  40th  Blvd.,  Gainesville,  FL  32608-2399 
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Thoughts  From  The  President  .  .  . 


As  your  President  for  1991-92, 1  will  put  forth  my  best  effort  to  work  towards  the  nine  objectives  of  lAMFES.  Article 
n  of  the  Constitution  and  By-Laws  will  provide  the  focus  for  my  stewardship.  The  objectives  of  lAMFES  are: 

1.  Provide  a  forum  for  professionals  in  the  areas  of  milk,  food,  and  environmental  safety  and  quality. 

2.  Improve  the  professional  status  of  the  members. 

3.  Assist  members  in  their  technical  work  and  professional  development. 

4.  Disseminate  information  regarding  the  protection  of  milk,  food  and  the  environment. 

5.  Develop,  improve  and  promote  sanitary  methods  and  procedures  for  the  development,  production, 
processing,  distribution,  preparation  and  serving  of  milk  and  food. 

6.  Develop,  improve  and  promote  methods  and  procedures  for  supervision  and  inspection  of  the  production, 
processing,  distribution,  preparation  and  serving  of  milk  and  food. 

7.  Develop  and  promote  improved  methods  for  the  examination  of  milk,  food  and  environmental  samples. 

8.  Promote  the  development  and  adoption  of  uniform  equipment  and  quality  standards  to  improve  the 
sanitary  handling  of  milk  and  food. 

9.  Develop,  improve  and  promote  methods  and  procedures  for  protecting  and  improving  the  environment. 

10.  Cooperate  with  other  professional  groups  in  the  improvement  and  promotion  of  milk,  food  and 
environmental  sanitation. 

With  the  help  of  the  Executive  Board;  Executive  Manager,  Steve  Halstead  and  the  Ames  Office  Staff;  and  all  lAMFES 
members,  I  hope  to  continue  to  develop  and  strengthen  our  Association. 

Some  of  the  principal  areas  that  I  hope  to  stress  are  strengthening  of  our  membership  development  activities;  increasing 
interactions  and  cooperative  activities  with  other  professional  associations  who  work  in  food  protection;  and  encouraging  closer 
ties  with  our  Affiliate  Associations  by  providing  useful  services  to  them.  Dee  Buske  of  the  Ames  office  has  been  very  active 
for  the  past  two  years  in  increasing  the  services  provided  to  the  Affiliates. 

I  intend  for  the  Ames  office  to  conduct  a  survey  of  the  members  to  determine  the  “demographics”  of  our  association 
so  that  the  Executive  Board  and  Ames  office  will  better  know  our  members,  their  professional  needs  and  expectations  from 
membership  in  lAMFES.  This  information  will  allow  the  Association  to  better  plan  for  the  future. 

The  members  of  lAMFES  work  through  Committees  to  achieve  the  objectives  of  lAMFES  and  I  hope  that  we  will  be 
able  to  continue  to  strengthen  our  committees’  work  through  increasing  the  participation  of  members. 

On  the  administration  side  of  our  association,  Steve  Halstead  has  made  many  improvements  to  increase  our  fiscal  and 
management  performance.  We  will  work  to  continue  to  improve  management  and  operations  at  the  Ames  office.  The 
implementation  of  effective  management  practices  in  the  Ames  office  will  allow  the  Association  to  operate  smoothly  and 
professionally.  As  we  grow  over  the  years,  effective  administration  of  the  Association  becomes  more  important.  The  Ames 
office  staff  is  highly  dedicated  to  working  for  the  benefit  of  our  Association. 

The  lAMFES  Annual  Meeting  is  the  highlight  of  the  year  for  our  Association.  Each  year  the  technical  program  quality 
has  improved  through  the  efforts  of  the  Program  Advisory  Committee,  and  I  believe  that  we  will  continue  to  enhance  the 
Annual  Meeting  Programs  for  the  benefit  of  the  members. 

In  1988,  lAMFES’  Long  Range  Planning  Committee  made  recommendations  to  the  Executive  Board  in  the  form  of  a 
Long  Range  Plan.  It  is  my  intention  that  the  Executive  Board  review  this  plan  to  determine  our  progress  and  to  help  the 
Association  outline  future  needs. 

Lastly,  speaking  for  the  Executive  Board,  I  invite  ALL  lAMFES  members  to  become  active  because  the  Association's 
vitality  and  our  ability  to  contribute  depends  on  all  members'  participation. 

I  am  looking  forward  to  a  challenging  and  productive  year  working  with  all  of  you. 
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What’s  in  a  Name? 

My  academic  training  was  to  be  a  teacher,  and  as  you 
know,  teachers  love  to  give  tests  (apologies  to  you  acade¬ 
micians  out  there,  I  know  that  this  is  a  myth — tests  are  at 
best  a  terrible  amount  of  work  but  everybody  else  thinks  you 
love  to  give  them).  So,  take  out  a  pencil  (yes,  Johnny,  a  pen 
is  okay)  and  put  everything  else  away.  Each  question  is 
worth  two  points,  and  has  only  one  correct  answer. 

1.  Which  of  the  following  are  members  of  the  American 
Medical  Association? 

a.  Nurses 

b.  Doctors 

c.  Lawyers 

d.  All  of  the  above 

2.  Which  of  the  following  are  members  of  the  American 
Automobile  Dealers  Association? 

a.  Automobile  Dealers 

b.  Restaurant  Owners 

c.  Tree  Surgeons 

d.  All  of  the  above 

3.  Which  of  the  following  are  members  of  the  Natural 
Heritage  Foundation? 

a.  Nurses 

b.  Automobile  Dealers 

c.  Food  Processors 

d.  All  of  the  above 

4.  Which  of  the  following  are  members  of  lAMFES? 

a.  Food  processors 

b.  Government  employees 

c.  Research  Scientists 

d.  Quality  Control  Workers 

e.  Students 

f.  College  Professors 

g.  All  of  the  above 

For  extra  credit:  What  do  questions  1  and  2  (set  1)  have 
in  common?  What  do  questions  3  and  4  (set  2)  have  in 
common?  How  does  the  first  set  differ  from  the  second  set? 
And,  what  does  all  of  this  have  to  do  with  names? 

I  hope  the  answer  to  the  last  question  is  pretty  obvious, 
but  if  not,  keep  reading. 


By 

Steven  K.  Halstead 
lAMFES 

Executive  Manager 

The  real  meat  of  this  quiz  is  in  the  extra  credit  questions. 
The  AMA  and  the  AADA  are  very  homogeneous  groups. 
Only  doctors  are  allowed  members  of  the  AMA  and  only 
auto  dealers  can  join  the  AADA.  Their  names  clearly  reflect 
the  composition  of  their  membership. 

The  Natural  Heritage  Foundation  and  lAMFES,  on  the 
other  hand,  are  very  diverse  groups.  It  is  impossible  to  say 
who  is  and  who  is  not  a  member  simply  by  their  job  title. 
Our  research  shows  that  our  members  have  something  tike 
63  different  job  titles.  Obviously,  no  one  single  name  can 
encompass  all  those. 

So  instead  of  all  the  members  uniting  in  doing  the  same 
job  (medicine  or  selling  cars),  NHF  and  lAMFES  members 
are  united  in  their  dedication  to  a  common  cause— a  safe 
food  supply  in  our  case  and  the  preservation  of  nature  in  the 
other. 

lAMFES  has  been  considering  a  name  change.  On  the 
one  side  are  those  who  maintain  that  our  name  neither 
describes  who  we  are  or  what  we  are  about.  They  were 
joined  by  those  who  feel  that  the  name  is  too  long  and 
cumbersome. 

On  the  other  side  were  those  who  felt  that  “if  it  ain’t 
broken,  don’t  fix  it.”  They  were  joined  by  those  who 
reflected  on  the  proud  origins  and  traditions  of  the  Associa¬ 
tion. 

It  was  just  a  matter  of  time  before  the  two  factions 
would  meet  in  a  show-down. 

That  show-down  came  when  the  Name  Change  Com¬ 
mittee  asked  the  membership  if  the  committee  should 
continue  their  efforts  toward  coming  up  with  a  new  name. 
In  essence,  they  were  saying,  “If  you  aren’t  serious  about 
changing  the  name,  then  we  don’t  want  to  waste  our  time 
working  on  one.” 

May  15  was  the  deadline  for  voting.  The  vote  was  474 
“NO”  and  305  “YES”.  The  message  is  pretty  clear  that  you 
don’t  want  to  change  the  name. 

My  biggest  concern  about  the  whole  issue  was  its 
potential  for  divisiveness.  I  had  nightmares  in  which  I  saw 
emotional  polarization  leading  to  a  split  association.  Hap¬ 
pily  that  did  not  happen,  and  I  have  every  reason  to  believe 
that  both  sides  will  accept  the  decision  of  the  majority  and 
that  we  will  all  pull  together  to  make  this  the  best  association 
it  can  be.  We  don’t  need  a  new  name  to  do  that! 
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lAMFES  Sustaining  Members 


ABC  Research,  PO  Box  1557,  Gainesville,  FL 
32602;  (904)372-0436 

Access  Medical  Systems,  Inc.,  21  Business 
Park  Drive,  Branford,  CT  06405;  (203)481-3073 

Acculab,  Inc.,  700  Barksdale  Road,  Newark,  DE 
19711;  (302)292-8888 

Accurate  Metering  Systems,  Inc.,  1651 
Wilkening  Court,  Schaumburg,  IL  60173; 
(708)882-0690 

Alfa-Laval  Agri,  Inc.,  11100  North  Congress 
Avenue,  Kansas  City,  MO  64153;  (816)891-1565 

Alpha  Chemical  Services,  Inc.,  PO  Box  431 , 
Stoughton,  MA  02072;  (61 7)344-8688 

Amersham  International  P.L.C.,  Little  Chalfont, 
Buckinghamshire,  England  HP7  9NA;  0494- 
432930 

AMPCO  Pumps,  Inc.,  1745  S.  38th  Street, 
Milwaukee,  Wl  53215;  (414)645-3750 

Analytical  Luminescence  Laboratory,  Inc., 

11760  E.  Sorrento  Valley  Road,  San  Diego,  CA 
92121;  (619)455-9283 

Anderson  Chemical  Co.,  Box  1041,  Litchfield, 

MN  55355;  (612)693-2477 

Anderson  Instrument  Co.,  RD  #1 ,  Fultonville, 

NY  12072;  (518)922-5315 

Applied  Microbiology  Inc.,  455  1st  Avenue,  Rm 
953,  Brooklyn,  NY  10016;  (212)578-0851 

APV  Crepaco,  9525  W.  Bryn  Mawr  Avenue, 
Rosemont,  IL  60018;  (708)678-4300 

Associated  Milk  Producers,  Inc.,  PO  Box  397, 
Schaumburg,  IL  54166;  (715)526-2131 

Babson  Bros.  Co.,  1880  Country  Farm  Drive, 
Naperville,  IL  60563;  (708)369-8100 

Becton  Dickinson  Microbiology  Systems,  PO 

Box  243,  Cockeysville,  MD  21030;  (301)584- 
7188 

Biolog,  Inc.,  3447  Investment  Blvd.,  Suite  2, 
Hayward,  CA  94545;  (41 5)785-2585 

Borden,  Inc.,  180  E.  Broad  Street,  Columbus,  OH 
43215;  (614)225-6139 

Capitol  Vials  Corp.,  PO  Box  446,  Fultonville,  NY 
12072;  (518)853-3377 

Carnation  Co.,  5045  Wilshire  Boulevard,  Los 
Angeles.  CA  90036;  (213)932-6159 

Centrico  Inc.,  725  Tollgate  Road,  Elgin,  IL 
60123;  (708)742-0800 

Charm  Sciences  Inc.,  36  Franklin  Street, 

Malden,  MA  02148;  (617)322-1523 

Chem-Bio  Labs,  5723  W.  Fullerton,  Chicago,  IL 
60639;  (813)923-8613 

Cherry-Burrell  Corp.,  2400  6th  Street,  SW, 
Cedar  Rapids.  lA  52406;  (319)399-3236 

Commercial  Testing  Lab.,  Inc.,  PO  Box  526, 
Coifax,  Wl  54730;  (800)962-5227 

Control  One,  Inc.,  26  Lafayette  Street,  Stamford, 
CT  06902;  (203)359-0909 

Custom  Control  Products,  Inc.,  1300  N. 
Memorial  Drive,  Racine,  Wl  53404;  (414)637- 
9225 

Dairy  Quality  Control  Inst.,  5205  Quincy  Street, 
St.  Paul,  MN  55112-1400;  (612)785-0484 

Dairymen,  Inc.,  10140  Linn  Station  Road, 
Louisville,  KY  40223;  (502)426-6455 


Darigold,  Inc.,  635  Elliott  Avenue,  W.,  Seattle, 
WA  98119;  (206)284-6771 

DBK,  Incorporated,  517  S.  Romona,  #208, 
Corona,  CA  91719;  (714)279-5883 

Dean  Foods,  1126  Kilburn  Avenue,  Rockford,  IL 
61101;  (815)962-0647 

Difco  Laboratories,  PO  Box  331058,  Detroit,  Ml 
48232;  (313)462-8478 

Diversey  Corp.,  1532  Biddle  Avenue,  Wyandotte, 
Ml  48192;  (313)281-0930 

Eastern  Crown,  Inc.,  PO  Box  21 6,  Vernon,  NY 
13476;  (315)829-3505 

Educational  Testing  Services,  2250  Langhorne- 
Yardley  Road,  Langhorne,  PA  19047;  (215)750- 
8434 

F  &  H  Food  Equipment  Co.,  PO  Box  398595, 
Springfield,  MO  65808;  (417)881-61 14 

FRM  Chem,  Inc.,  PO  Box  207,  Washington,  MO 
63090;  (314)583-4360 

Alex  C.  Fergusson,  Spring  Mill  Drive,  Frazer,  PA 
19355;  (215)647-3300 

Foss  Food  Technology  Corporation,  1 0355  W. 
70th  Street,  Eden  Prairie.  MN  55344;  (612)941- 
8870 

H.B.  Fuller  Co.,  3900  Jackson  Street,  NE, 
Minneapolis,  MN  55421;  (612)781-8071 

GENE-TRAK  Systems,  31  New  York  Avenue, 
Framingham,  MA  01701;  (617)872-3113 

Gist-brocades  Food  Ingredients,  Inc.,  2200 
Renaissance  Boulevard,  King  of  Prussia,  PA 
19406;  (800)662-4478 

Go-Jo  Industries,  Inc.,  PO  Box  991 ,  Akron,  OH 
44309;  (800)321-9647 

IBA  Inc.,  27  Providence  Road,  Millbury,  MA 
01527;  (508)865-6911 

Iowa  Testing  Laboratories,  Inc.,  P.O.  Box  188, 
Eagle  Grove,  lA  50533;  (515)448-4741 

Integrated  BioSolutions,  Inc.,  4270  U  S.  Route 
#1 ,  Monmouth  Junction,  NJ  08852;  (908)274- 
1778 

KENAG/KENVET,  7th  &  Orange  Street.  Ashland, 
OH  44805;  (800)338-7953 

Klenzade  Division,  Ecolab  Inc.,  Ecolab  Center 
North,  St.  Paul.  MN  55102;  (612)293-2233 

Kraft  General  Foods,  801  Waukegan  Road, 
Glenview,  IL  60025;  (708)998-3620 

Land  O'Lakes  Inc.,  PO  Box  116,  Minneapolis, 
MN  55440-01 1 6;  (61 2)481  -2870 

Maryland  &  Virginia  Milk  Prod.  Assn.,  Inc., 

1985  Isaac  Newton  Square,  Reston,  VA  22090; 
(703)742-6800 

Meritech,  Inc.,  8250  S.  Akron  Street,  Englewood, 
CO  80112;  (303)790-4670 

Metz  Sales,  Inc.,  522  W.  First  Street, 
Williamsburg.  PA  16693;  (814)832-2907 

Michelson  Labs  Inc.,  6280  Chalet  Drive, 
Commerce,  CA  90040;  (213)928-0553 

Mic'ro  Diagnostics,  Inc.,  421  Irmen,  Addison,  IL 
60101;  (800)634-7656 

Mid  America  Dairymen,  Inc.,  3253  E.  Chestnut 
Expressway,  Springfield,  MO  65802-2584; 
(417)865-7100 


Milk  Industry  Foundation,  888  1 6th  Street,  NW, 
Washington,  DC  20006;  (202)296-4250 

Minnesota  Valley  Testing  Laboratories,  PO  Box 

249,  New  Ulm,  MN  56073-0249;  (507)354-8317 

Nasco  International,  901  Janesville  Avenue,  Fort 
Atkinson,  Wl  53538;  (414)563-2446 

National  Mastitis  Council,  1840  Wilson 
Boulevard,  Suite  400,  Arlington,  VA  22201 ; 
(703)243-8268 

Nelson-Jameson,  Inc.,  2400  E.  Fifth  Street,  PO 
Box  647,  Marshfield,  Wl  54449-0647;  (715)387- 
1151 

Northland  Food  Lab.,  2415  Western  Avenue,  PO 
Box  160,  Manitowoc,  Wl  54221-0160;  (414)682- 
7998 

Norton  Company  Transflow  Tubing,  PO  Box 

3660,  Akron,  OH  44309-3660;  (216)798-9240 

Organon  Teknika,  100  Akzo  Avenue,  Durham, 
NC  27704;  (91 9)620-2000 

Pall  Ultrafine  Corp.,  2200  Northern  Boulevard, 
East  Hills,  NY  11548;  (516)484-5400 

Penn  State  Creamery,  12  Borland  Laboratory, 
University  Creamery,  University  Park,  PA  16802; 
(814)865-7535 

The  Pillsbury  Company,  31 1  Second  Street,  SE, 
Minneapolis,  MN  5541 4;  (61 2)330-5427 

Rio  Linda  Chemical  Co.,  Inc.,  410  N.  10th 
Street,  Sacramento,  CA  95814;  (916)443-4939 

Ross  Laboratories,  625  Cleveland  Avenue, 
Columbus,  OH  43216;  (614)227-3333 

Seiberling  Associates,  Inc.,  11415  Main  Street, 
Roscoe,  IL  61073;  (815)623-7311 

Silliker  Laboratories,  Inc.,  1304  Halsted  Street, 
Chicago  Heights,  IL  6041 1 ;  (708)756-321 0 

SmithKIine  Beecham  Animal  Health,  81 2 

Springdale  Drive,  Exton,  PA  19341 ;  (800)877- 
6250,  ext.  3756 

Sparta  Brush  Co.  Inc.,  PO  Box  317,  Sparta,  Wl 
54656;  (608)269-2151 
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Food  Service  Sanitation  Guidelines  to 
Avoid  Food  Poisoning  Outbreaks 

Marvin  E.  Winston,  CEO  and  President, 

Winston  Laboratories,  Inc.,  25  Mt.  Vernon  Street,  Ridgefleld  Park,  NJ 

Is  your  club,  organization,  or  religious  group  planning  an  b)  Food  display  and  service  should  be  planned  so  that 

activity  involving  the  serving  of  a  meal?  If  so,  consider  the  potentially  hazardous  foods,  such  as  those  containing 

following  guidelines  which  are  offered  in  conjunction  with  milk,  eggs,  fish,  meat,  poultry  or  milk-containingprod- 

suggestions  by  various  Board  of  Health  Departments:  ucts  are  served  within  three  hours  after  preparation. 

c)  Foods  to  be  served  hot,  are  to  be  maintained  at  an  internal 

1)  A  person  knowledgeable  with  food  service  should  be  temperature  of  at  least  140  degrees  F,  and  preferably  over 

designated  to  coordinate  and  supervise  the  food  service  activ-  1 50  degrees  F  prior  to  serving.  Keep  casseroles,  gravies, 

ity.  and  meats  at  165  degrees  F  or  above. 

d)  Rapidly  cool  all  foods  which  are  to  be  served  cold  to  an 

2)  When  individual  contributions  are  solicited,  food  service  internal  temperature  below  45  degrees  F.  Try  to  have 

activities  should  be  planned  and  coordinated  so  that  as  much  ingredients  which  will  be  used  in  cold  food  preparation 

of  the  food  preparation  as  possible  is  conducted  in  an  ap-  chilled  prior  to  use. 

proved  and  licensed  kitchen.  Kitchens  located  in  synagogues,  e)  Do  not  allow  meat,  poultry,  or  turkey  dressings,  stuff- 

churches,  and  social  clubs  are  subject  to  Board  of  Health  ings,  etc.  to  remain  between  40  and  120  degrees  F. 

license  and  approval.  f)  Avoid  cross  contamination  between  raw  foods  and  cooked 

foods.  Under  no  circumstances  should  any  unused  por- 

3) 

a) 

b) 


c) 


d) 


e) 


f) 


g) 


.1X1-  j  I-,-  1  Unserved  Leftovers 

4)  Food  Display 

a)  Accurate  and  good  quality  thermometer(s)  should  be  kept  All  foods  to  be  served  at  a  function  must  be  properly 

on  hand  and  used  to  maintain  safe  temperatures.  protected  before  serving.  Once  it  is  determined  that  there 
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During  food  preparation,  food  handlers: 

Should  practice  a  high  degree  of  personal  hygiene  and 
cleanliness. 

Should  always  work  with  clean  hands.  Hands  should 
be  thoroughly  washed  after  any  work  interruption  or 
stoppage.  Fingernails  too,  should  be  close  cut  and  clean. 
Should  always  keep  hands  away  from  mouth,  nose 
and  hair.  Always  cover  coughs  and  sneezes  with  a 
clean  handkerchief  or  tissue-"cover  up  that  cough  and 
sneeze  "-"Don't  spread  disease." 

Should  never  work  around  food  if  handler  has  any 
infection  such  as  a  boil,  acne,  cut,  cold  or  "flu".  Per¬ 
sons  infected  with  a  communicable  disease  or  who  are 
"carriers"  are  prohibited  from  preparing  and/or  serving 
any  food. 

Should  always  work  with  clean  clothing  and  effective 
hair  restraints.  Casual  and/or  unclean  street  clothing  is 
not  to  be  tolerated. 

Should  never  use  tobacco  or  "controlled  dangerous 
substances"  in  any  form  while  engaged  in  food 
preparation  or  handling,  or  while  in  any  washing  areas 
for  dishes  or  utensils. 

Should  never  use  cooking  utensils  to  taste  food  while 
cooking  or  serving,  nor  should  they  lick  their  fingers,  eat, 
or  sample  food  while  it  is  being  prepared  gr  served. 


tions  of  foods  be  reused  or  redistributed. 

g)  Potentially  hazardous  foods  represent  the  highest  poten¬ 
tial  for  foodbome  illness.  One  must  maintain  such  hot 
foods  at  or  above  1 50  degrees  F  or  keep  cold  foods  below 
45  degrees  F. 

h)  Acidic  beverages  such  as  fruit  juices,  or  punch  must  be 
stored  and  served  in  containers  made  from  food  grade 
plastic,  stainless  steel  or  glass.  Do  not  use  porcelain, 
enamelware,  or  plated  bowls  for  serving  or  storage. 

Leftovers 

Leftovers  are  those  foods  prepared  for  a  given  period  or 
function  that  are  served,  but  not  consumed.  Upon  comple¬ 
tion  of  the  function,  all  such  foods  that  have  been  served 
but  not  consumed,  must  be  discarded  as  garbage. 

However,  if  the  food  is  a  packaged  food,  other  than  a 
potentially  hazardous  food,  it  can  be  served  if  it  is  in  its 
original  package  and  is  in  sound  condition. 

Keep  leftovers  to  a  minimum  by  good  food  management 
and  serving  practices. 

Likewise,  single  service  dish  or  utensilware  if  used  once, 
cannot  be  re-used.  They  must  be  discarded. 


will  be  unserved  portions  of  food  that  will  become 
leftovers,  they  should  be  promptly  refrigerated  and  cooled 
quickly.  Prompt  use  of  these  leftovers  should  be  planned. 

Once  a  food  categorized  as  an  unserved  leftover  has  been 
removed  from  storage  for  serving,  it  cannot  be  returned  to 
storage  for  further  use.  If  not  eaten,  it  should  be  discarded 
as  garbage. 

Unserved  leftovers  should  never  be  returned  to  caterers 
for  their  future  reuse  unless  they  are  packaged  foods 
which  is  still  within  its  original  unopened  container. 

Refrigerated  Storage  and  Transportation 

Religious  or  social  organizations  occasionally  have  meet¬ 
ings  where  the  membership  brings  foods  to  be  consumed 
during  or  after  the  meeting.  If  perishables  are  included, 
keep  in  mind  the  source  of  the  foods,  and  the  need  to 
provide  refrigerated  storage. 

NEVER  transport  food  in  any  vehicle  or  compartment 
that  has  been  used  to  carry  pets,  trash,  rubbish,  chemicals, 
fertilizers,  or  pesticides  without  first  thoroughly  cleaning 
the  compartment  or  vehicle.  When  in  doubt,  find  another 
vehicle  for  the  job.  Foods,  animals,  or  other  possible 
contaminants  must  never  be  transported  together.  Find 
out  what  a  rented  or  borrowed  vehicle  previously  carried 
before  placing  foods  into  it.  All  vehicles  must  be  in  good 
sanitary  condition  including  that  of  a  professional  ca¬ 
terer. 

Think  about  where  the  spare  tire  has  been  before  using  the 
trunk! 

During  transit,  cold  foods  must  be  kept  cold  (below  45 
degrees  F)  and  hot  foods  must  be  kept  hot  (above  150 
degrees  F,  preferably).  Do  use  insulated  carrying  c  o  n  - 
tainers  but  as  such,  they  do  not  raise  or  lower  food 
temperatures  to  safe  levels. 

Catered  Functions 

Before  hiring  a  caterer,  you  should  insure  that  the  catering 
establishment  is  inspected,  approved,  and  licensed  by  the 
health  department  under  whose  jurisdiction  the  caterers' 
commissary  comes. 

Each  caterer  by  law  is  required  to  register  with  the  local 
Board  of  Health.  This  registration  is  required  to  be  filed 
at  least  seven  days  before  the  serving  of  said  meal. 

Furthermore,  insist  on  hiring  only  caterers  whose 
establishment  and  vehicles  are  inspected,  approved,  and 
licensed.  Reliability  and  integrity  should  be  sought  in 
selecting  the  caterers  for  your  event.  Do  not  make  your 
selection  based  upon  who  delivers  the  most  food  for  the 
lowest  price!  Check  with  your  local  health  department 
concerning  their  experiences  with  any  firm  under  consid¬ 
eration. 
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Breaking  the  Salmonella/Chicken  Connection 

Irradiation  is  approved  for  poultry  processing 

Brian  Kinzel,  ARS 


When  the  U.S.  Food  and  Drug  Administration  approved 
irradiation  of  poultry  in  May  1 990,  that  decision  was  based  in  part 
on  research  by  Agricultural  Research  Service  scientists. 

In  December  1986,  the  U.S.  Department  of  Agriculture 
petitioned  the  FDA  for  approval  of  poultry  irradiation,  which  is 
expected  to  benefit  consumers  by  reducing  spoilage  and  illness. 

The  primary  target  was  Salmonella-^  bacterium  that  can  con¬ 
taminate  chicken,  turkey,  and  other  fresh  or  frozen  poultry  and 
cause  food  illness  or  poisoning. 

"Irradiation  doesn't  make  poultry  radioactive  or  unsafe," 
says  Donald  W.  Thayer,  a  microbiologist  in  charge  of  ARS'  Food 
Safety  Research  unit  in  Philadelphia,  "but  it  does  offer  a  means 
of  substantially  reducing  the  risk  of  foodbome  pathogens." 

Because  salmonella  bacteria  are  so  widespread  in  the  envi¬ 
ronment,  fresh  poultry  can  become  contaminated  even  under  the 
best  of  conditions. 

The  best  way  to  prevent  foodbome  salmonellosis  is  through 
the  use  of  proper  food  processing  techniques,  refrigeration,  good 
household  handling,  and  proper  cooking. 

A  nationwide  survey  by  USDA's  Food  Safety  and  Inspection 
Service  found  35  percent  of  broiler  chickens  checked  harbored 
the  Salmonella  microorganism. 

On  the  average,  Americans  consumed  84.9  pounds  of  poul¬ 
try  in  1989,  compared  with  81.1  pounds  in  the  previous  year. 
Also,  food  companies  are  developing  poultry  products  that  can  be 
cooked  much  faster  in  conventional  and  microwave  ovens  as  well 
as  precooked,  ready-to-eat  poultry  products. 

In  response  to  such  changes  in  the  poultry  industry,  ARS 
scientists  have  added  irradiation  to  proper  cooking  and  refrigera¬ 
tion  as  effective  tools  for  salmonella  control. 

Thayer  says  researchers  at  the  Eastern  Regional  Research 
Center  considered  processing  temperatures  and  packaging  con¬ 
ditions  as  factors  to  help  determine  an  effective  irradiation  dose 
to  control  or  eliminate  Salmonella.  Researchers  also  studied  how 
irradiation  affects  the  vitamin  content  in  poultry  and  conducted 
studies  to  see  if  any  toxic  products  are  formed  by  the  treatment. 

The  maximum  dosage  approved  by  the  FDA  is  3.0  kiloGray 
and  the  minimum  1 .5  kiloGray.  A  kiloGray  is  a  unit  of  absorbed 
radiation  energy. 

"What  we  are  saying  is  that  the  3-kiloGray  limitation  ap¬ 
proved  by  the  FDA  should  provide  ample  protection  for  poultry," 
Thayer  says. 

Scientists  found  that  99.5  percent  of  Salmonella  cells  are 
inactivated  at  the  minimum  dose  and  99.99  percent  at  the  maxi¬ 
mum  level. 

When  raw  poultry  is  irradiated  to  a  dose  as  low  as  0.9 
kiloGray,  the  number  of  living  Salmonella  cells  decreases  by  3 1 
percent,  according  to  Thayer. 

Irradiation  followed  by  heating  provides  an  extra  punch. 
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"The  important  thing  is  that  irradiation  will  provide  a  safer 
product,  even  if  the  treated  product  is  held  at  proper  storage 
temperatures  before  cooking,"  Thayer  says.  "There  is  a  higher 
degree  of  safety  because  those  cells  that  do  survive  irradiation 
treatment  remain  much  more  sensitive  to  heat,  an  effect  that  lasts 
up  to  6  weeks. 

To  simulate  the  temperatures  that  poultry  might  encounter 
during  processing,  the  samples  were  tested  at  temperatures  from 
minus  4°F  to  68°F  above. 

While  the  facts  show  that  irradiation  is  an  effective  killer  of 
harmful  bacteria,  the  jury's  still  out  on  consumer  acceptance.  To 
answer  some  questions  raised  by  consumers.  Jay  B.  Fox,  Jr.,  a 
research  chemist  at  the  Philadelphia  lab,  conducted  an  extensive 
study  on  vitamin  changes  in  irradiated  poultry. 

Fox  and  other  members  of  the  research  unit  looked  at  how 
low-doses  affect  the  B  vitamins-thiamine,  riboflavin,  and  niacin. 
Chicken  breasts  were  cut  apart,  leaving  the  bones  attached,  and 
packed  in  vacuum-sealed  bags  before  irradiation.  After  they 
received  treatment  at  various  doses,  the  samples  were  cooked  in 
a  conventional  oven  until  they  reached  an  internal  temperature  of 
180°F.  They  were  then  analyzed  for  vitamin  B  content  in  the 
Philadelphia  lab. 

Fox  found  that  irradiating  the  samples  within  the  limits  set 
by  the  FDA  for  chicken  produced  a  thiamine  loss  ranging  from 
2.9  percent  to  8.6  percent.  However,  the  results  indicated  that 
there  were  no  losses  of  riboflavin  and  niacin.  The  loss  of  thiamin 
from  irradiated  chicken  was  directly  related  to  the  temperature 
during  irradiation.  Fox  says. 

Chicken  and  turkey  contribute  about  0.9  percent  of  the 
thiamine,  2.16  percent  of  the  riboflavin,  and  8.22  percent  of  the 
niacin  consumed  in  the  American  diet. 

ARS  also  did  nutritional,  genetic,  and  toxicological  studies 
of  shelf-stable  chicken  sterilized  by  irradiation  at  doses  12  times 
greater  than  the  maximum  dose  fiermitted  for  Salmonella  control. 
No  evidence  of  genetic  toxicity  or  malformation  in  fetuses  was 
found  in  mice,  hamsters,  and  rats  ingesting  irradiated  chicken  as 
35  percent  of  their  total  diet.  Long-term  feeding  studies  with  mice 
and  dogs  did  not  produce  evidence  of  either  nutritional  or 
toxicological  effects  on  these  animals. 

USDA  estimates  that  illnesses  caused  by  Salmonella  and 
other  foodbome  bacteria  have  a  $1  billion  to  $10  billion  eco¬ 
nomic  impact  through  lost  wages,  decreased  worker  productiv¬ 
ity,  medical  expenses,  industry  production  losses,  and  destruc¬ 
tion  of  products. 

DonaldW.  Thayer  and  Jay  B.  Fox,Jr.,areatthe  USDA-ARS 
Food  Safety  Research  Unit,  Eastern  Regional  Research  Center, 
600  E.  Mermaid  Lane,  Philadelphia,  PA  19118  (215)233-6582. 
Reprinted  from  the  Agricultural  Research  Magazine,  October, 
1990, pages  12-13. 
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Abstract 

Yoghurt,  a  cultured  milk  product,  routinely  consumed  in 
Greece,  was  prepared  from  cow  milk  and  sheep  milk  by  a 
procedure  normally  used  in  Greece.  The  effect  of  artificially 
added  on  lactic  acid  microflora  was  studied.  The  contami¬ 
nation  was  introduced  directly  to  the  milk  in  doses  amounting 
to  those  Greece  received  during  the  Chernobyl  accident  (6- 1 2 
kBq/kg  milk).  The  lactic  acid  bacteria  (LAB)  counts  were 
decreased  by  45%  in  the  "set  style"  or  "concentrated  style" 
yoghurt  due  to  the  presence  of  '^'I.  The  decrease  of  LAB 
counts  was  greater  for  the  "concentrated  style"  yoghurt  in 
both  cultures  used. 

Introduction 

Yoghurt  and  other  cultured  milk  products  have  tradition¬ 
ally  been  significant  contributors  to  the  diets  of  European  and 
Middle  Eastern  population  (Tamime  and  Deeth,  1980). 

One  of  the  main  criteria  of  quality  assessment  of  yoghurt 
are  the  physical  properties  of  the  gel.  Physical  characteristics 
depend  upon  the  type  of  yoghurt,  with  "set  style"  yoghurt 
exhibiting  a  firm  gel,  while  "concentrated  style"  yoghurt  is  a 
reduced  moisture  product.  The  latter  is  very  popular  in  the 
Balkans  and  the  Middle  East,  and  comes  under  different 
names  as  Labneh,  Tan  or  Torba  (Tamime  and  Robinson, 
1 978),  produced  by  keeping  the  coagula  in  hanging  cloth  bags 
to  drain  the  whey. 

It  is  known  that  lactic  acid  cultures  are  commonly  used  to 
improve  the  shelf  life  of  various  food  products  because  of  the 
metabolic  products  such  as  lactic  acid,  propionic  acid,  diacetyl 
and  antibiotic-like  substances  produced  by  these  organisms. 
These  end  products  have  a  profound  inhibitory  effect  on  a 
variety  of  gram-negative  food  spoilage  bacteria  (Pulusani  et 
al.,  1979;  Rao  et  al.,  1981;  Gilliland  et  al.,  1977). 

The  effect  of  radioactive  materials  on  milk  and  their 
distribution  in  feta  cheese  have  been  studied  quite  extensively 
(Vosniakos  et  al.,  1989).  However,  there  is  no  available 
information  in  literature  with  respect  to  yoghurt  prepared 
from  radioactively  contaminated  milk.  Therefore  the  objec¬ 
tive  of  this  study  was  to  determine  the  physicochemical  and 
microbiological  properties  of  "set  style"  or  "concentrated 
style"  yoghurt  made  from  sheep  or  cow  milk  artificially 
contaminated  with  '^'I. 


Analytical  Methods 

The  determination  of  was  done  by  v-spectroscopy 
system,  consisting  of  a  high  purity  coaxial  Germanium  detec¬ 
tor  p-type  (CP  2100  Tennelek).  The  sample  chamber  was  a 
cylinder  12cm  in  diameter  and  25cm  in  height  and  was 
shielded  by  5 .0  cm  of  lead  and  0.5  cm  of  copper.  The  full  width 
at  half  maximum  (FWHM)  of  the  system  was  found  1 .95keV 
at  1 332keV  of  “Co.  The  linearity  of  the  detector  was  checked 
with  a  ‘^^Eu  source  and  a  simple  regression  analysis  gave  a 
straight  line  with  a  correlation  coefficient  of 0.999.  The  liquid 
samples  were  measured  into  50ml  cups  with  5.5cm  in  diam¬ 
eter.  The  radionuclides  used  were  supplied  by  "The  Nucleus", 
Oak  Ridge,  USA. 

Fresh,  chilled  cow  milk  and  sheep  milk  was  supplied  by 
the  Agricultural  Experimental  Station  of  our  Institution.  The 
determination  of  fat  in  milk  and  yoghurt  was  done  according 
to  the  Gerber  method  (standard  1/1963  IDF).  The  Kjeldahl 
method  (standard  20/ 1 962  IDF)  was  used  for  protein  determi¬ 
nation,  with  a  nitrogen  conversion  factor  of  6.38.  Spectropho- 
tometric  method  was  used  for  the  determination  of  lactose 
(Lawrence,  1968).  Ash  and  total  solids  in  milk  and  yoghurt 
were  determined  according  to  standard  methods  (British  stan¬ 
dard  1741/1963,  standard  21/1962  IDF).  All  samples  were 
analyzed  according  to  standard  methods  for  the  Examination 
of  Dairy  Products  (APHA,  1978)  for  lactic  acid  bacteria 
(LAB)  counts.  After  homogenization  and  cooling,  milk  was 
inoculated  with  2%  mixed  activated  culture  {Streptococcus 
thermophilus  and  Lactobacillus  hulgaricus  1 : 1  in  ratio).  The 
inoculum  supplied  by  Chr.  Hansen's  Laboratorium,  Denmark, 
was  CHI  culture. 

Preparation  of  Set  and  Concentrated  Yoghurt 

The  milk  standardized  for  fat  content  (3.9%  for  cow  milk 
and  6.0  %  for  sheep  milk)  and  boiled  for  5  to  10  min.,  cooled 
to  45°C  and  inoculated  with  2%  starter  culture  (Rasic  and 
Kurmann,  1978;  Davis  et  al.,  1971).  The  milk  was  incubated 
for  3h  at  45°C.  This  fermented  milk  was  subsequently  held  in 
a  refrigerator  at  4-5°C  for  1 2h.  The  coagula  were  held  at  room 
temperature  (2 1  °C)  for  1  Oh  in  hanging  cloth  bags  to  drain  the 
whey. 
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Results  and  Discussion 

The  approximate  chemical  compositions  of  cow  or  sheep 
milk  used  for  the  production  of  yoghurt  are  presented  in  Table  1 . 


Table  1.  Chemical  composition  of  milk  used. 


Species 

Protein 

Fat  Lactose  Ash 

Total  solids 

(  g  /100  g  sample  ) 

Cow 

^5:5  4:8  0:8^ 

13:3 

Sheep 

5.3 

6.0  4.8  0.8 

16.9 

'Each  value  is  a  mean  of  four  replice  determinations. 

The  radioactivity  doses  used  for  the  production  of  yo¬ 
ghurt  were  varied  from  6,000-12,000  Bq/kg  of  milk. 

Cow  yoghurt  set  and  concentrated  was  similar  to  sheep 
yoghurt  in  gross  composition  (Table  2). 

Table  2.  Chemical  composition  of  set  and  concentrated  yoghurt. 

_ Species _ 


Cow  Sheep 

yoghurt  yoghurt 


g/IOOg 

sample 

set 

concentrated 

whey 

set 

concentrated 

whey 

Protein 

4.2 

10.2 

0.2 

5.9 

12.7 

0.3 

Fat 

4.4 

11.0 

0.0 

6.7 

14.8 

0.1 

Lactose 

4.3 

4.1 

4.1 

4.1 

3.9 

3.8 

Ash 

0.9 

1.6 

0.5 

0.9 

1.4 

0.6 

Lactic 

acid 

1.0 

2.0 

0.7 

1.2 

2.1 

0.9 

Total 

solids 

14.8 

28.9 

5.5 

18.8 

34.9 

5.7 

The  yield  of  set  yoghurt  from  cow  milk  and  sheep  milk 
was  approximately  90%. 

The  yield  of  concentrated  yoghurt  from  cow  milk  and 
sheep  milk  was  42%  and  46%  respectively.  The  possible 
reasons  for  different  results  obtained  for  the  concentrated 
yoghurt  may  be  due  to  differences  in  milk  composition  for 
both  species  and  the  duration  of  draining  whey  from  set 
yoghurt.  It  seems  that  the  amount  of  radioactivity  did  not 
affect  the  yield  and  the  chemical  composition  of  the  two  types 
of  yoghurt  compared  to  control  samples.  The  microbial 
counts  of  set  or  concentrated  yoghurt  are  presented  in  Tables 
3  and  4.  In  general,  any  differences  obtained  in  microbial 
counts  of  set  or  concentrated  yoghurt  can  be  attributed  to 
differences  in  composition  of  milks  since  the  same  starter 
culture  of  similar  microbial  quality  was  used  for  production  of 
both  types  of  yoghurt. 

Table  3.  Viable  cell  counts  of  L.  bulgaricus  and  S.  thermophilus  in 
yoghurt  and  whey  from  cow  milk. 

L.  bulgaricus  S.  thermophilus 


cfux10®/g 

sample 

cfux10®/g 

sample 

Product 

Control 

Radioactive 

Product 

Control 

Radioactive 

Product 

Set  yoghurt 

705.2' 

368.8 

598.0 

193.4 

(23.2) 

(15.6) 

(19.8) 

(12.4) 

Concentrated 

701.3 

167.1 

338.3 

99.3 

yoghurt 

(21.5) 

(11.7) 

(14.9) 

(5.6) 

Whey 

3.1 

1.4 

3.0 

1.1 

(0.2) 

(0.1) 

(0.2) 

(0.1) 

'Each  value  is  a  mean  of  four  replicate  determinations  (standard  error 
of  the  mean  in  parentheses). 


Table  4.  Viable  cell  of  L.  bulgaricus  and  S.  thermophilus  in  yoghurt 
and  whey  from  sheep  milk. 


L  bulgaricus  S.  thermophilus 

cfux10°/g  sample  cfux10°/g _ sample 


Product 

Control 

Radioactive 

Product 

Control 

Radioactive 

Product 

Set  yoghurt 

719.2' 

375 

591.1 

181 

(23.9) 

(15.9) 

(19.8) 

(12.1) 

Concentrated 

718.1 

175.2 

310.4 

111.0 

yoghurt 

(25.8) 

(15.7) 

(15.5) 

(7.9) 

Whey 

3.2 

1.5 

3.1 

1.2 

(0.2) 

(0.1) 

(0.2) 

(0.1) 

'Each  value  is  a  mean  of  four  replicate  determinations  (standard  error 
of  the  mean  in  parentheses). 


The  percentage  of  lactic  acid  bacteria  (LAB)  that  survive 
in  both  types  of  yoghurt  and  whey  are  presented  in  Table  5. 


Table  5.  Lactic  acid  bacteria  (LAB)  surviving  in  both  types  of 
yoghurt  and  whey. 

Species  Product _ % _ 


Cow 

Set  yoghurt 

Concentrated 

yoghurt 

Whey 

L.  bulgaricus 

52.2 

23.8 

45.2 

S.  thermophilus 

32.3 

29.4 

36.7 

Sheep 

Set  yoghurt 
Concentrated 

52.1 

30.6 

yoghurt 

24.4 

35.8 

Whey 

4.69 

38.7 

It  is  quite  clear  from  the  Tables  3, 4  and  5  that  the  isotope 
'^'I  inactivates  a  great  percentage  of  lactic  acid  bacteria.  This 
is  more  obvious  in  the  case  of  concentrated  yoghurt  where 
there  is  more  time  and  quanity  of  '^'I  available  to  react  with  the 
bacteria.  It  seems  also,  that  in  concentrated  yoghurt,  the 
amount  of  acid  present  affects  the  amount  of  the  microbial 
species  survived.  The  behavior  of  '^'I  is  exactly  the  same  in 
both  kinds  of  milk,  however  S.  thermophilus  is  more  sensitive 
to  '^‘I  than  L.  bulgaricus.  This  difference  in  sensitiviy  to  '^'I, 
between  the  two  organisms  may  cause  problems  in  structure, 
taste  and  shelf-life  of  yoghurt,  due  also  to  proteolysis  which  is 
faster  in  the  presence  of  L.  bulgaricus  (Rapp,  1969). 

The  decrease  in  viability  of  L.  bulgaricus  and  S. 
thermophilus  in  the  presence  of  '^'I  may  cause  the  ionization 
of  a  portion  of  the  water  molecules  with  the  formation  of 
highly  reactive  hydrogen  and  hydroxyl  radicals,  which  inac¬ 
tivates  the  enzyme  system  in  both  food  and  its  microbial 
content.  It  is  believed  that  the  indirect  effects  of  ionizing 
radiations  are  apparently  largely  responsible  for  killing  organ¬ 
isms  (Desrosier,  1963). 

Conclusions 

The  results  demonstrate  that  the  radioisotope  ”'1 
decreased  the  viability  of  L.  bulgaricus  and  S.  thermophilus 
by  45%  in  set  and  concentrated  yoghurt  prepared  from  artifi¬ 
cially  contaminated  cow  or  sheep  milk.  The  presence  of  '-’'I 
had  minimal  or  no  effect  on  the  gross  composition  and  percent 
yield  of  yoghurt  prepared  from  both  kinds  of  milk. 
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This  study  provides  evidence  that  the  nutritional  implica¬ 
tions  to  humans  of  the  use  of  such  product  certainly  deserves 
consideration.  Biological  testing  of  traditional  and  fabricated 
yoghurt  is  required  to  help  to  elucidate  the  possible  nutritional 
differences  that  exist  in  radioactively  contaminated  products. 

Further  work  is  in  progress  to  increase  the  survival  of 
lactic  acid  bacteria  in  yoghurt  from  radioactive  contaminated 
milk  by  manipulating  the  parameters  of  yoghurt  production. 
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operator  training. 

■  Has  the  respect  of  health,  pharmaceutical,  cosmetic  and  food  industry  professionals 
~  gain  immediate  credibility  among  your  customers  and  regulators. 


Nelson-Jameson,  Inc. 

2400  E.  5th  St.,  Marshfield,  Wl  54449 
Phone  715/387-1151  ■  FAX  715/387-8746 


phone  toll  free  800*82&S302 
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A  Year  in  the  Life  of  Inspection 
Services  Mobile  County 
Health  Department 

Clarence  F.  Erdman,  M.P.A.,  Director,  Environmental  Health  Services 
John  R.  Williamson,  M.P.H.,  Director,  Bureau  of  Inspection  Services 
Bernard  H.  Eichold  II,  M.D.,  Dr.  P.H.,  Health  Officer, 

251  North  Bayou  Street,  Mobile,  AL 


As  a  means  of  assessing  the  adequacy  of  its  environ¬ 
mental  complaint  investigation  program,  the  Mobile  County 
Health  Department  initiated  a  records  review  to  determine 
the  type  of  public  health  related  concerns  received  from  the 
public  as  well  as  the  frequency  of  referrals.  Mobile  County 
is  located  in  southwest  Alabama  and  encompasses  1,238 
square  miles,  bounded  on  the  south  by  the  Gulf  of  Mexico 
and  to  the  west  by  the  State  of  Mississippi.  With  a  metro¬ 
politan  population  of  380,060,  the  county  has  eleven  incor¬ 
porated  jurisdictions  with  the  City  of  Mobile  being  the 
largest  at  a  population  of  195,869.  Mobile  County  is  the 
second  largest  county  in  the  State  of  Alabama  with  a  public 
health  organization  dating  back  to  1824. 

The  Mobile  County  Health  Department  addresses  a 
wide  array  of  public  health  issues  through  its  environmental 
health  activities  with  major  programs  focusing  on  food 
protection,  lodging,  and  onsite  sewage.  By  legislative 
mandate,  a  number  of  environmental  programs  addressing 
air,  land,  and  water  quality  issues  have  been  removed  from 
health  department  oversight  and  delegated  to  a  separate 
statewide  agency.  The  Health  Department  issues  approxi¬ 
mately  1600  annual  p)ermits  for  operation  of  food  service 
establishments  which  include  full  food  and  limited  food 


service  as  well  as  retail  and  limited  retail  food  stores.  Fifty- 
seven  hotels  and  motels  are  also  regulated  by  the  issuance 
of  annual  op)erating  permits.  In  addition,  the  Health  Depart¬ 
ment  assesses  the  siting  requirements  and  sup)ervises  the 
installation  of  approximately  1000  onsite  sewage  systems 
pter  year.  Based  on  1990  census  population  projections, 
approximately  70  percent  (271,817)  of  the  county’s  total 
population  utilize  public  water  and  approximately  60  porcent 
(232,261)  utilize  municipal  sewer  services.' 

Table  1  summarizes  the  frequency  of  complaints  by 
program  areas  for  calendar  year  1989  and  1990.  Sewage 
related  complaints  incorporated  all  references  to  unautho¬ 
rized  discharges  irrespective  of  whether  the  initial  problem 
stemmed  from  municipal  sewer  or  onsite  sewage  disposal 
facilities.  Some  seasonal  variations  can  be  noted  in  the 
frequency  of  certain  types  of  complaints  as  has  been  reported 
in  other  public  health  jurisdictions.^  This  is  most  noticeable 
in  sewage  related  complaints  which  tend  to  peak  during  the 
winter  and  spring  months  which  typically  record  the  highest 
rainfall  amounts. 

Complaints  related  to  food  service  for  the  same  time 
period  are  represented  in  Table  II.  In  an  effort  to  discern  the 
type  of  establishment  typically  associated  with  food  related 


TABLE  1.  1989-1990  summary  of  complaints  by  category 


Sewage 

Food 

Animal 

Refuse 

Lodging 

Pool 

Pub  Fac 

Other 

Total 

Jan-March 

78 

61 

19 

24 

5 

0 

5 

1 

193 

April-June 

96 

63 

21 

17 

1 

14 

3 

5 

220 

July-Sept 

72 

71 

16 

17 

8 

2 

3 

2 

191 

Oct-Dec 

53 

59 

10 

6 

3 

1 

2 

0 

134 

Total  1989 

299 

254 

66 

64 

17 

17 

13 

8 

738 

Jan-March 

145 

63 

18 

15 

5 

1 

6 

0 

253 

Af>ril-June 

117 

49 

19 

4 

6 

2 

2 

5 

204 

July-Sept 

59 

50  ' 

12 

3 

1 

6 

2 

1 

134 

Oct-Dec 

57 

27 

8 

4 

0 

0 

1 

1 

98 

Total  1990 

378 

189 

57 

26 

12 

9 

11 

7 

689 

Grand  Total 

677 

443 

123 

90 

29 

26 

24 

15 

1427 
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TABLE  II 

FOOD  COMPIAMTS  BY  FAOLTY  TYPE 


1969-1990 


FOOD  SEF^ICE  COMPtAINTS  BY  PROBIEM  AREA 


1969-1990 


problems,  complaints  were  sorted  to  reflect  their  origination 
from  either  a  food  service  establishment,  retail  market, 
caterer,  or  prepackaged  food. 

As  an  additional  point  of  interest,  food  related  com¬ 
plaints  were  further  segregated  to  distinguish  franchise 
operations  which  had  more  than  one  establishment  in  the 
county  or  were  affiliated  with  a  regional  or  national  food 
chain.  While  franchise  operations  having  complaints  refer¬ 
enced  to  their  establishment  represented  only  20  percent  of 
the  total  permitted  food  service  establishments,  these  same 
opierations  accounted  for  42  jiercent  of  the  total  complaints. 
Quite  obviously  this  reflects  the  significant  volume  of  food 
sales  in  these  establishments  and  may  logically  provide 
additional  opportunities  to  extend  training  for  food  service 
workers. 


Table  III  categorizes  the  problems  prompting  food 
related  complaints  from  the  public.  As  expected,  complaints 
relating  to  foodhandling  practices  comprise  the  most  signifi¬ 
cant  area  of  concern  for  consumers.  This  is  especially  true 
within  Mobile  County  which  has  a  long  established  regula¬ 
tion  regarding  mandatory  training  for  all  food  service  work¬ 
ers  and  has  experienced  routine  news  media  coverage  of 
food  service  inspection  scores  for  much  of  1990. 

Investigation  of  public  complaints  often  provides  a 
reliable  barometer  of  sanitation  levels  within  a  community 
and,  as  such,  should  be  incorporated  in  a  positive  fashion  in 
public  health  programs.  While  experience  has  shown  that 
not  all  complaints  referenced  to  environmental  health  pro¬ 
grams  concern  legitimate  public  health  issues,  investigation 
of  complaints  on  a  prioritized  basis  is  an  important  compo¬ 
nent  in  the  delivery  of  public  health  services. 

Record  reviews  of  this  type  not  only  allow  for  an 
assessment  of  resource  utilization  and  may  perhaps  delineate 
trends  within  the  community  but  they  also  permit  a  projec¬ 
tion  of  resource  requirements  based  on  present  and  future 
public  concerns.  Increased  awareness  of  the  potential  trans¬ 
mission  of  foodbome  illnesses  like  Hepatitis  A  and  the 
growing  “green"  movement  propelling  recycling  efforts  in 
the  food  service  industry  and  a  possible  return  to  reusable 
service  items  may  legitimately  increase  public  concerns 
regarding  foodhandling  procedures.^  Acknowledgement  of 
the  potential  for  groundwater  contamination  and  misuse  of 
wetlands  along  with  possible  decreased  federal  and  state 
funding  of  municipal  water  and  sewer  facilities  may  also 
prompt  closer  scrutiny  of  the  siting  and  utilization  of  onsite 
sewage  disposal  options."*  Growing  population  densities 
coupled  with  these  nationwide  concerns  will  continue  to 
require  an  aggressive  public  health  role  in  addressing  these 
community  problems. 
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Mastitis  Control  in  Heifers  and  Dry  Cows 


Stephen  C.  Nickerson,  Ph.D. 

Professor,  Mastitis  Research  Laboratory,  Hill  Farm  Research  Station, 

Louisiana  Agricultural  Experiment  Station,  Louisiana  State  University  Agricultural  Center, 
Rt.  1,  Box  10,  Homer,  LA  71040. 


Control  of  mastitis  in  heifers  and  dry  cows  appears  to 
have  a  marked  influence  on  the  level  of  intramammary 
infection  (IMI)  during  the  subsequent  lactation.  This  paper 
reviews  the  prevalence  of  infection  in  unbred  and  primigravid 
heifers  as  well  as  that  in  dry  cows,  and  summarizes  attempts 
to  prevent  new  IMI  and  treat  existing  cases  of  mastitis  as 
methods  of  control. 

Prevalence  of  Mastitis  in  Dairy  Heifers 

A  study  designed  to  determine  prevalence  of  mastitis  in 
breeding  age  and  pregnant  heifers  demonstrated  that  bacteria 
were  isolated  from  teat  canals  of  93%  of  heifers  and  71% 
of  quarters  (44).  Intramammary  infections  were  present  in 
97%  of  heifers  and  75%  of  quarters.  The  most  common 
isolates  from  both  samples  were  Staphylococcus 
chromogenes,  Staphylococcus  hyicus,  and  Staphylococcus 
aureus.  Staphylococcus  aureus  was  isolated  from  mammary 
secretions  of  37%  of  heifers  and  15%  of  quarters.  In  infected 
quarters,  mean  somatic  cell  count  (SCC)  was  13,547  x  10^/ 
ml  vs.  5,706  x  10^/ml  in  uninfected  quarters.  Approximately 
29%  of  heifers  and  15%  of  quarters  showed  clinical  symp¬ 
toms  of  mastitis. 

Staphylococcus  aureus  infections  in  heifers  are  of  great 
concern  because  of  the  contagious  nature  and  possible 
harmful  effect  on  future  milk  production.  Other  investiga¬ 
tions  have  also  found  S.  aureus  associated  with  young  dairy 
animals.  This  organism  was  isolated  from  3.3  to  3.8%  of  teat 
canals  of  heifers  aged  1  d  to  24  mo  in  one  study  (14),  and 
10%  of  skin  swabs  of  heifers  in  another  (34).  In  the  later 
study,  81%  of  heifers  had  skin  sites  positive  for  S.  aureus, 
and  12%  of  heifers  freshened  with  S.  aureus,  representing 
a  significant  reservoir  for  infecting  herd  mates. 

Antibiotic  Treatment  of  Heifers 

A  59%  reduction  in  infection  at  calving  was  observed 
in  heifers  receiving  an  intramammary  dry-cow  product 
containing  penicillin/dihydrostreptomycin  during  pregnancy 
(44).  Only  2.9%  of  quarters  retained  antibiotic  residues  at 
freshening,  and  all  positive  quarters  tested  negative  after  5 
d.  Heifers  treated  during  the  second  trimester  of  pregnancy 
responded  best  to  antibiotic  treatment.  There  was  no  change 
in  level  of  infection  after  treatment  in  controls.  In  this  study. 


83%  of  the  heifers  (91%  of  quarters)  were  cured.  Thus, 
therapy  was  much  more  effective  in  controlling  mastitis  in 
heifers  compared  with  that  in  lactating  cows.  In  contrast, 
Bray  et  al.  (3)  found  no  effect  on  new  IMI  at  calving  when 
therapy  was  administered  to  heifers  3  wk  prepartum;  how¬ 
ever,  91  and  36%  of  IMI  by  major  pathogens  were  elimi¬ 
nated  in  treated  and  control  quarters.  Management  practices 
such  as  fly  control,  use  of  individual  calf  hutches  to  prevent 
suckling,  segregation  of  pregnant  heifers  from  dry  cows,  and 
maintaining  heifers  in  a  clean,  dry  environment  may  also 
help  control  the  level  of  IMI. 

Because  of  the  high  prevalence  of  mastitis,  there  has 
been  interest  in  developing  a  systemically  or  locally  admin¬ 
istered  treatment  especially  formulated  for  unbred  and 
primigravid  heifers.  However,  before  a  new  product  is 
developed,  a  national  survey  is  being  carried  out  to  deter¬ 
mine  prevalence  of  the  disease.  Results  of  herd  surveys  in 
Louisiana  among  two  Holstein  and  two  Jersey  herds  (171 
animals  total)  have  shown  that  prevalence  of  infection  at 
initial  sampling  averaged  69%  of  animals  (55.5%  of  quar¬ 
ters).  In  one  Holstein  herd,  S.  aureus  was  isolated  from 
47.1%  of  heifers.  Prevalence  of  mastitis  at  calving  across 
herds  averaged  44.5%  of  heifers  (31.5%  of  quarters). 

Summer  Mastitis 

Summer  mastitis  is  a  disease  of  pregnant  heifers  and  dry 
cows  caused  primarily  by  Actinomyces  pyogenes,  Peptococcus 
indolicus,  and  Streptococcus  dysgalactiae.  It  is  thought  to 
be  spread  by  the  fly  Hydrotaea  irritans,  and  occurs  during 
summer  months.  Infection  results  in  an  acute  suppurative 
inflammation  that  results  in  loss  of  the  quarter.  The  disease 
is  most  commonly  reported  in  Northern  European  countries, 
and  incidence  ranges  between  1.2  and  6.7%  (10).  Major 
economic  losses  are  due  to  mortality,  abortion,  loss  of 
condition,  and  irreversible  damage  to  the  affected  quarter. 
Use  of  vaccination  and  immomodulation  with  levamisole  for 
prevention  have  been  disappointing.  Repeated  intramammary 
antibiotic  infusion  combined  with  fly  control  appears  to  be 
the  best  method  of  control  when  detected  early.  If  the  disease 
has  progressed  to  the  systemic  stage,  i.m.  administration  of 
tetracycline  is  the  treatment  of  choice.  Prevention  is  based 
on  fly  control,  preventing  suckling  among  calves,  and 
avoiding  access  to  damp,  low-lying  pastures. 
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Dynamics  of  Intramammary  Infections  During  the 
Nonlactating  Period 

Early  studies  on  the  dynamics  of  IMI  during  the  dry 
period  revealed  that  rate  of  infection  during  early  involution 
was  over  six  times  that  observed  during  lactation  (22). 
Subsequent  investigations  have  found  that  susceptibility  to 
new  IMI  is  elevated  again  prepartum.  Increased  incidence 
of  infection  during  the  dry  period  results  in  an  elevated 
number  of  infected  quarters  at  calving,  and  is  responsible  for 
the  high  level  of  IMI  during  lactation  in  many  herds.  It  is 
now  generally  accepted  that  without  dry  cow  therapy, 
approximately  8  to  12%  of  quarters  in  herds  with  average 
infection  levels  will  become  infected  during  the  dry  period. 
Such  infections  cause  inflammation  and  affect  mammary 
cell  differentiation  prior  to  calving,  resulting  in  production 
losses.  Elevated  rate  of  new  IMI  during  early  involution  may 
be  due  to  one  or  several  of  the  following:  1)  flushing  of 
colonized  bacteria  in  the  teat  canal  is  terminated;  2)  udder 
sanitization  and  teat  dipping  are  discontinued;  3)  the  teat 
canal  becomes  dilated  and  shortened  due  to  milk  stasis;  4) 
phagocytes  are  involved  in  removing  accumulated  milk 
components  instead  of  bacteria;  and  5)  lymphocytes  are  less 
responsive  to  antigenic  stimulation  suggesting  reduced  ac¬ 
tivity. 

The  fully  involuted  udder  is  highly  resistant  to  infection 
and  this  may  be  attributed  to  1)  formation  of  a  keratin  plug, 
and  2)  antibacterial  factors,  i.e.,  lactoferrin  and  immuno¬ 
globulin.  Secretions  of  the  fully  involuted  gland  are  inhibi¬ 
tory  to  coliform  growth,  which  explains  why  over  50%  of 
IMI  present  in  early  involution  are  eliminated  (40).  How¬ 
ever,  Streptococcus  uberis  is  not  inhibited  by  secretions  of 
the  mid  dry  period,  yet  infection  rates  with  this  organism  are 
low  during  this  time.  Thus,  mechanisms  other  than  internal 
protective  factors  are  of  greater  importance,  i.e.,  teat  canal 
characteristics.  Cousins  (8)  showed  that  challenging  teats 
during  the  first  2  wk  of  involution  more  likely  resulted  in 
IMI  than  challenging  at  3  to  4  wk,  suggesting  greater 
bacterial  penetration  during  early  involution.  Similarly, 
Comalli  et  al.  (7)  showed  that  teat  canal  diameter  was  greater 
on  d  7  of  the  dry  period  than  on  d  0,  16,  or  30. 

Susceptibility  again  increases  prior  to  calving  and  this 
may  be  due  to  1)  increased  fluid  volume  and  dilation  of  the 
teat  canal;  2)  decreased  lactoferrin  concentration;  3)  reduced 
leukocyte  numbers  and  phagocytic  ability;  4)  increased 
citrate:  lactoferrin  molar  ratio;  and  5)  utilization  of  milk 
components  for  bacterial  growth. 

Conventional  Dry  Cow  Antibiotic  Therapy 

After  Neave  et  al.  (22)  established  the  early  dry  period 
as  a  time  of  increased  susceptibility  to  infection,  it  was 
subsequently  shown  that  dry  cow  therapy  effectively  re¬ 
duced  this  elevation  in  IMI  during  the  early  involution  (29). 
This  practice  is  also  the  most  effective  means  of  preventing 
new  IMI  at  calving.  In  addition,  other  advantages  include: 
1)  the  cure  rate  of  existing  infections  is  higher  than  during 
lactation;  2)  tissue  adversely  affected  by  presence  of  IMI 
may  redevelop  before  freshening;  3)  clinical  mastitis  at 
calving  is  reduced;  and  4)  risk  of  antibiotic  contamination 
of  salable  milk  is  minimal. 


Overall  cure  rate  for  S.  aureus  is  >50%  and  that  for 
streptococci  is  >80%.  However,  coagulase-negative  staphy¬ 
lococci  (CNS)  are  the  most  prevalent  organisms  causing  IMI 
in  the  majority  of  herds  and  should  not  be  overlooked  as  they 
are  associated  with  moderate  increases  in  SCC  and  loss  in 
milk  production.  Recently,  dry  cow  therapy  with  various 
products  was  found  to  eliminate  80  to  100%  of  CNS 
infections,  although  spontaneous  cure  rate  was  72.7%  (15). 
Therapy  is  much  more  effective  against  contagious  vs. 
environmental  pathogens.  Antibiotics  approved  for  use  in 
dairy  cows  are  not  effective  against  coliforms  because  of 
resistant  strains  and  the  fact  that  exposure  to  environmentals 
is  constant  across  the  dry  period.  However,  therapy  is 
effective  against  environmental  streptococci  during  early 
involution. 

Treatment  of  all  quarters  of  all  cows  is  recommended 
at  drying  off  rather  than  selective  treatment.  In  this  way, 
new  infections  arising  shortly  after  drying  off  are  prevented 
and  laboratory  or  screening  procedures  to  decide  which 
quarters  to  treat  are  eliminated.  In  a  100  cow  herd,  the 
production  gain  from  preventing  nine  new  IMI  would  pay 
the  cost  of  treating  all  cows  at  drying  off  (20).  New  infection 
rate  was  higher  at  calving  than  at  drying  off  when  selective 
therapy  was  used  in  low  mastitis  prevalence  herds  (36). 

Prevention  of  new  IMI  appears  to  be  of  greater  benefit 
than  attempting  to  cure  existing  infections  (20).  One  infected 
quarter  that  is  treated  at  drying  off  and  is  cured  at  calving 
will  produce  90%  of  its  potential  during  the  next  lactation. 
Alternatively,  a  quarter  that  becomes  infected  during  invo¬ 
lution  or  is  infected  at  drying  off  and  remains  infected  at 
calving  will  produce  30  to  40%  less  milk. 

Use  of  Multiple  Infusions  to  Increase  Efficacy  of 
Dry  Cow  Treatment 

Because  dry  cow  therapy  does  not  always  cure  existing 
infections  and  is  ineffective  in  preventing  new  IMI  during 
the  latter  portion  of  the  nonlactating  period,  multiple  infu¬ 
sions  to  maintain  elevated  antibiotic  concentrations  have 
been  tested.  Smith  et  al.  (39)  found  that  cloxacillin  treatment 
at  drying  off  and  3  wk  later  was  superior  to  treatment  at 
drying  off  only  in  curing  existing  infections  and  preventing 
new  IMI.  Conversely,  Cummins  and  McCaskey  (9)  demon¬ 
strated  that  multiple  dry  cow  treatment  with  cloxacillin  at  0, 
7,  and  14  d  was  not  advantageous  over  a  single  treatment 
at  drying  off. 

Pankey  et  al.  (31)  found  that  infusion  of  antibiotics  at 
drying  off  and  near  parturition  appeared  to  be  no  more 
efficacious  than  infusion  at  drying  off  only.  However, 
prepartum  antibiotic  administration  eliminated  >90%  of  new 
5.  uberis  IMI,  but  numbers  were  generally  low.  Philpot  (33) 
conducted  a  similar  study  except  that  cows  were  treated  with 
antibiotics  at  parturition  and  concluded  that  therapy  near 
parturition  may  be  useful  in  herds  experiencing  an  environ¬ 
mental  mastitis  problem,  but  potential  antibiotic  residues  in 
milk  need  to  be  considered.  Natzke  (20),  however,  reported 
the  results  of  two  field  trials  that  indicated  no  benefit  from 
multiple  sequential  infusions  of  antibiotic  in  the  dry  period. 
He  also  indicated  that  such  infusions  may  increase  the  risk 
of  introducing  pathogens  into  the  mammary  gland. 
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Disadvantages  of  Conventional  Dry  Cow  Therapy 

Dry  cow  therapy  is  not  always  effective  in  curing 
existing  infections,  particularly  those  caused  by  S.  aureus. 

In  addition,  present  formulations  are  not  effective  against  all 
species  of  bacteria,  i.e.,  coliforms;  also,  they  provide  no 
protection  against  new  infections  during  the  late  dry  period. 
Elimination  of  common  udder  pathogens  via  treatment  may 
render  cows  more  susceptible  to  less  common  pathogens  like 
coliforms.  Development  of  antibiotic  resistance  is  some¬ 
times  considered;  however,  routine  use  of  dry  cow  therapy 
does  not  lead  to  development  of  resistant  organisms  (35). 
Alternative  methods  for  the  treatment  of  coliforms  are 
needed  across  the  dry  period  as  well  as  new  streptococcal 
infections  that  occur  during  the  prepartum  period.  Clean,  dry 
environmental  conditions  during  this  time  are  recommended 
to  reduce  IMI  at  calving.  Use  of  straw  or  inorganic  bedding 
material  in  maternity  pens  is  preferred  to  use  of  sawdust. 

Influence  of  the  Method  of  Antibiotic 
Infusion  on  New  IMI 

Manipulation  of  teat  canal  keratin  and  surrounding 
tissues,  such  as  full  cannula  insertion  during  intramammary 
treatment,  may  enhance  bacterial  penetration.  Keratin  could 
be  forced  against  the  interior  teat  wall  by  the  cannula, 
creating  a  larger  than  normal  opening.  The  syringe  cannula 
may  also  push  colonized  bacteria  into  the  teat  cistern  and 
induce  IMI.  When  a  syringe  cannula  is  inserted  through  the 
“sanitized”  teat  orifice,  surviving  bacteria  may  be  carried 
along  with  it  and  enter  the  cistern.  If  bacteria  gaining  access 
to  the  teat  cistern  by  these  routes  are  resistant  or  inaccessible 
to  the  infused  drug,  a  new  IMI  may  result.  Consequently, 
studies  were  designed  to  compare  conventional  full  insertion 
with  partial  insertion  of  only  the  distal  2  to  3  mm  of  the 
cannula  tip. 

Newbould’s  (23)  studies  on  teat  duct  inoculations  showed 
that  significantly  fewer  IMI  occurred  when  S.  aureus  was 
placed  in  the  distal  3  mm  of  duct  compared  with  4  mm,  and 
at  5  mm,  infection  rate  was  almost  100%.  Thus,  an  attempt 
was  made  to  limit  insertion  to  a  maximum  of  3  mm.  An 
initial  study  on  86  cows  at  drying  off  showed  a  significant 
58.8%  reduction  in  the  number  of  new  IMI  with  major 
pathogens  at  parturition  in  quarters  treated  by  partial  inser¬ 
tion  (2).  A  somewhat  higher  treatment  efficacy  against 
major  pathogens  was  also  found  using  partial  insertion  (8 1 .4 
vs.  57.9)  and  may  be  due  to  the  antibiotic  being  placed  near 
the  initial  site  of  infection.  To  accomodate  partial  insertion, 
a  modified  syringe  that  allowed  protrusion  of  3.5  mm  of  the 
syringe  cannula  was  developed  and  evaluated  in  five  com¬ 
mercial  dairies.  The  cannula  sleeve  was  bevelled,  forming 
a  seal  with  the  teat  orifice  to  provide  support  during  infusion 
and  ensure  upward  movement  of  the  antibiotic.  Use  of  partial 
insertion  was  optional  as  the  entire  cannula  cap  could  be 
removed,  allowing  full  insertion.  A  45.8%  reduction  in 
number  of  new  IMI  with  major  pathogens  at  parturition  was 
experienced  in  quarters  treated  using  modified  syringes 
compared  with  those  treated  using  conventional  syringes;  S. 
aureus  and  S.  uberis  IMI  were  reduced  43.8%  and  50%. 

440  DAIRY,  FOOD  AND  ENVIRONMENTAL  SANITATION/AVGVST  1991 


Systemic  Dry  Cow  Therapy 

Because  of  poor  distribution  of  infusion  drugs  within 
the  inflamed  mammary  gland  due  to  duct  blockage  and 
abscess  formation,  the  most  effective  method  for  treating 
IMI  may  be  via  systemic  administration.  In  light  of  the 
phamacokinetic  principles,  it  is  likely  that  intramammary 
dry  cow  therapy  often  leads  to  treatment  failures  when 
dealing  with  bacteria  such  as  S.  aureus  due  to  the  low  tissue 
concentrations  of  antibiotic.  Also,  systemic  therapy  does  not 
risk  infection  with  organisms  introduced  via  the  teat  duct 
during  infusion. 

Fluoroquinolones  are  well  distributed  in  body  fluids, 
have  a  long  half-life,  enter  milk  in  sufficient  concentrations 
to  be  effective,  and  easily  kill  phagocytosed  staphylococci. 
Soback  et  al.  (41)  compared  s.c.  injection  of  the 
fluoroquinolone  norfloxacin  nicotinate  (  10  mg/kg),  i.m. 
injection  of  oxytetracycline-HCI  (20  mg/kg),  infusion  of  500 
mg  cephapirin  benzathine,  and  an  untreated  control  at  drying 
off.  The  number  of  existing  S.  aureus  IMI:  was  reduced  only 
in  the  norfloxacin  nicotinate  group,  and  new  infection  rate 
appeared  lower  using  systemic  treatment.  Overall,  results 
indicated  that  use  of  the  fluoroquinolone  was  more  effective 
than  the  other  treatments.  Systemic  use  of  macrolides  is  also 
being  considered  because  of  the  affinity  for  mammary 
tissues. 

Teat  Canal  Colonizations  and  How  to  Treat  Them 

Teat  canal  colonizations  are  more  common  than  for¬ 
merly  realized  and  may  be  four  to  five  times  more  prevalent 
than  IMI.  Such  colonizations  survive  for  as  long  as  3  mo, 
serving  as  potential  sources  for  IMI.  Du  Preez  and  Greef  (II) 
treated  dry  cows  by  depositing  .25  ml  penicillin/streptomy¬ 
cin  into  the  teat  canal  and  demonstrated  that  therapy  cured 
existing  and  prevented  new  teat  canal  colonizations.  Untreated 
controls  showed  no  change,  but  IMI  in  treated  quarters  were 
reduced  from  66.5  to  19.4%  at  calving.  In  addition,  with 
certain  antibiotics,  no  residues  were  detected  in  milk  ob¬ 
tained  12  h  after  treatment,  suggesting  that  local  therapy  may 
be  applied  prepartum  without  discarding  milk. 

Dietary  Supplementation  to  Reduce 
Incidence  of  Mastitis 

Diet  appears  to  play  a  role  in  resistance  to  udder 
infection  because  certain  nutrients  affect  somatic  cell  func¬ 
tion,  antibody  transport,  and  tissue  integrity.  Smith  et  al.  (38) 
supplemented  diets  of  bred  heifers  with  vitamin  E  (50  to  100 
ppm)  and  selenium  (.3  ppm)  60  d  prepartum  and  throughout 
lactation.  Dietary  supplementation  reduced  staphylococcal 
and  coliform  infections  at  calving  by  42%,  and  duration  of 
infection  by  organisms  other  than  Corynebacterium  bovis 
was  reduced  40  to  50%.  Clinical  mastitis  was  reduced  in 
early  lactation  (57%)  as  well  as  throughout  lactation  (32%), 
and  mean  SCC  was  lower.  In  addition,  injection  of  50  mg 
selenium  3  wk  prepartum  decreased  new  infections  at 
calving.  Similarly,  Chew  and  Johnston  (6)  supplemented  60 
Holstein  cows  with  vitamin  A  and  P-carotene  starting  30  d 


prepartum  and  continuing  for  10  wk  into  lactation  and  found 
that  supplementation  reduced  SCC.  However,  a  rejrort  by 
Oldham  et  al.  (27)  showed  that  supplementation  of  vitamin 
A  or  P-carotene  during  the  last  2  wk  of  lactation,  throughout 
the  dry  period,  and  for  the  first  6  wk  of  lactation  did  not 
reduce  incidence  of  new  IMI  or  decrease  SCC. 

Accelerated  Involution  as  a  Means  to 
Increase  Resistance 

Because  the  nonlactating  udder  is  resistant  to  IMI, 
involution  has  been  accelerated  using  colchicine  and  endo¬ 
toxin  to  effectively  shorten  the  period  of  high  susceptibility 
that  occurs  after  drying  off  (30).  Infusion  of  these  products 
resulted  in  elevated  levels  of  lactoferrin  and  immunoglobu¬ 
lin,  lower  citrate:  lactoferrin  molar  ratios,  and  reduced  fluid 
volume  at  7  d  of  involution.  Mammary  secretions  became 
progressively  more  inhibitory  to  coliform  growth  as  invo¬ 
lution  progressed,  and  new  IMI  during  early  involution  were 
reduced  50%,  but  there  was  no  effect  on  new  IMI  at  calving. 
The  plant  lectins,  concanavalin  A  and  phytohemagglutinin, 
have  also  been  used  to  accelerate  mammary  involution  (4), 
and  because  of  their  mitogenic  properties,  may  induce 
proliferation  of  protective  lymphoid  cell  populations  in 
mammary  tissues.  Infusion  of  these  lectins  resulted  in 
elevations  of  natural  protective  factors  that  may  play  a  role 
in  udder  defense  during  early  involution. 

Method  of  Drying  Off  May  Affect  Incidence  of  New 
Infection 

Oliver  et  al.  (28)  showed  that  method  of  drying  off 
(intermittent  or  abrupt  cessation  of  milking)  did  not  influ¬ 
ence  new  IMI.  However,  Natzke  et  al.  (21)  found  that  in 
cows  not  receiving  dry  cow  therapy,  new  IMI  were  more 
numerous  using  abrupt  cessation,  but  when  dry  cow  therapy 
was  used,  there  was  no  effect  of  method  of  drying  off. 
Increases  in  natural  protective  factors  in  mammary  secre¬ 
tions  can  be  induced  by  method  of  drying  off.  Bushe  and 
Oliver  (5)  dried  off  cows  by  1)  abrupt  milk  cessation;  2) 
intermittent  milking  for  1  wk;  and  3)  intermittent  milking 
and  fed  only  free  choice  hay.  The  latter  feeding  regime 
differed  from  the  diet  of  silage  and  concentrate  fed  Groups 
1  and  2.  Dry  cow  therapy  was  not  used  on  any  treatment. 
The  third  method  of  drying  off  had  the  greatest  effect  on 
concentrations  of  protective  factors  with  higher  levels  of 
lactoferrin,  SCC,  and  IgG,  and  a  lower  citrate:  lactoferrin 
molar  ratio.  Secretions  from  such  cows  were  more  inhibitory 
to  in  vitro  growth  of  coliforms. 

Use  of  Prepartum  Milking  to  Reduce  Risk  of  New 
Infections  at  Calving 

As  plant  lectins,  colchicine,  and  endotoxin  have  been 
used  to  accelerate  involution,  prepartum  milking  has  been 
used  to  stimulate  lactogenesis.  New  IMI  during  the  peripartum 
period  may  be  due,  in  part,  to  accumulation  of  fluid  and 
associated  structural  changes  to  the  teat  duct,  allowing 
entrance  of  bacteria.  Thus,  prepartum  milking  has  been 
attempted  to  reduce  risk  of  IMI.  Greene  et  al.  (13)  designed 


a  study  to  evaluate  udder  health  after  initiating  prepartum 
milking  14  d  prior  to  expected  calving  date.  They  found  no 
effect  on  SCC,  but  incidence  of  mastitis  during  the  1st  mo 
of  lactation  was  reduced.  There  was  no  effect  on  milk  yield 
or  persistence  of  milk  production. 

Use  of  Immunomodulators  and  Cytokines  to  Stimu¬ 
late  Immunity  During  the  Nonlactating  Period 

Immunopotentiation  has  been  attempted  using  systemic 
administration  of  levamisole.  Ziv  et  al.  (48)  injected 
levamisole  i.m.  at  2  mg/kg  four  times  at  weekly  intervals 
starting  on  the  day  of  drying  off.  Levamisole  treatment  had 
no  effect  on  curing  existing  infections  or  on  preventing  new 
IMI  during  the  dry  period.  Similarly,  incidence  of  clinical 
mastitis  during  the  first  10  wk  of  lactation  was  not  influenced 
by  this  form  of  therapy. 

Teat  end  tissues  may  function,  in  part,  by  recruiting 
immunoglobulin-producing  lymphoid  cells  as  a  local  protec¬ 
tive  mechanism.  Because  cell  concentrations  are  reduced 
during  the  early  dry  period  when  the  udder  is  highly 
susceptible  to  infection  (25),  this  appears  to  be  the  optimum 
time  for  implementing  local  immunostimulation.  Interleukin- 
2  (IL-2)  stimulates  proliferation  and  differentiation  of  B- 
cells  and  immunoglobulin  secretion;  responses  are  enhanced 
by  presence  of  S.  aureus  (1).  Thus,  a  study  was  designed  to 
examine  the  ability  of  locally  administered  bovine  IL-2  to 
enhance  the  cellular  immune  response  in  teat  end  tissues 
during  the  early  dry  period  in  quarters  with  (sensitized)  and 
without  (unsensitized)  previous  S.  aureus  infection  (24). 
Results  showed  that  tissue  concentrations  of  lymphocytes 
were  significantly  higher  in  unsensitized  IL-2  quarters  and 
in  sensitized  placebo  and  sensitized  IL-2  quarters  compared 
with  unsensitized  placebos.  Concentrations  of  IgG,  and  IgG^ 
cells  were  significantly  higher  in  sensitized  IL-2  quarters 
compared  with  all  other  treatments,  suggesting  that  the 
cytokine  was  more  effective  in  quarters  with  prior  exposure 
to  S.  aureus  antigens.  Sensitized  placebo  quarters  and 
unsensitized  IL-2  quarters  were  similar,  indicating  IL-2 
stimulated  a  cellular  immune  response  equal  to  that  of 
quarters  infected  with  S.  aureus.  Increases  in  lymphocyte 
and  plasma  cell  populations  in  response  to  IL-2  suggested 
enhanced  ability  of  teat  end  tissues  to  recruit  and/or  stimu¬ 
late  expansion  of  these  lymphoid  cells. 

Studies  have  also  been  carried  out  with  granulocyte- 
macrophage  colony  stimulating  factor  (GM-CSF)  to  heighten 
intramammary  immunity  at  drying  off  (42).  Recombinant 
bovine  GM-CSF  was  given  s.c.  to  goats  at  doses  of .  1  and 
1  |ig/kg  body  weight  twice  daily  for  5  d  before  and  5  d  after 
drying  off.  Preliminary  results  with  peripheral  blood  leu¬ 
kocytes  showed  increases  in  antibody-dependent  cytotoxic¬ 
ity  and  nitroblue  tetrazolium  reduction  compared  with  leu¬ 
kocytes  from  untreated  control  animals  indicating  increased 
killing  ability  and  increased  oxidative  metabolism.  Simi¬ 
larly,  intramammary  infusions  of  interferon-gamma  were 
found  to  provide  protection  against  experimental  Escherichia 
coli  challenge,  and  it  was  suggested  that  prophylactic  treat¬ 
ment  during  the  periparturient  period  may  be  effective 
against  coliform  mastitis  during  this  time  of  increased 
susceptibility  (43). 
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Vaccination  During  the  Dry  Period 

Vaccination  has  been  attempted  to  increase  the  antibody 
titers  in  blood  and  milk  to  a  specific  organism,  thereby 
providing  immunity.  To  be  effective,  a  vaccine  should 
inhibit  bacterial  growth  and  toxin  production,  but  to  date 
immunization  generally  has  been  unsuccessful  because  pro¬ 
tection  is  not  absolute.  Progress  has,  however,  been  made 
with  a  heat-killed  E.  coli  J-5  mutant  vaccine  administered 
s.c.  at  drying  off,  30  d  later,  and  within  14  d  of  calving  (12). 
This  mutant  is  unique  because  it  does  not  revert  to  the  wild 
type  and  stimulates  immunoglobulin  production  against 
gram-negative  common  core  antigens,  providing  protection 
against  a  wide  variety  of  coliform  bacteria.  A  field  study 
using  this  vaccine  showed  that  prevalence  of  coliform 
mastitis  over  the  first  100  d  of  lactation  was  only  2.6%  in 
vaccinated  cows,  but  12.8%  in  unvaccinated  controls. 

Hogan  et  al.  (16)  tested  the  efficacy  of  an  E.  coli  J-5 
bacterin  in  oil  adjuvant  by  experimental  challenge.  Vacci¬ 
nations  were  given  s.c.  at  drying  off,  30  d  later,  and  at 
calving.  Compared  with  controls,  vaccinated  cows  exhibited 
fewer  bacteria  in  milk  and  lower  rectal  temperatures  follow¬ 
ing  infusion  of  E.  coli.  In  addition,  milk  production  and  dry 
matter  intake  were  depressed  greater  in  controls  than  vac¬ 
cinates,  but  milk  see  did  not  differ.  A  similar  vaccine 
combined  with  Freund’s  incomplete  adjuvant  was  field 
tested  for  2  yr  in  a  commercial  herd  under  natural  exposure 
conditions.  At  calving,  rate  of  clinical  coliform  mastitis  and 
percent  quarters  with  coliform  infections  were  lower  in 
vaccinated  vs.  controls  during  the  first  12  mo  of  the  trial. 

Immunizations  against  S.  aureus  mastitis  have  also  been 
attempted.  No  difference  was  observed  in  the  new  infection 
rate  over  three  lactations  during  which  cows  were  either 
immunized  with  an  experimental  S.  aureus  protein-A  vac¬ 
cine  in  the  area  of  the  supramammary  lymph  node  or  i.m. 
with  a  commercial  bacterin  (32).  However,  the  spontaneous 
cure  rate  was  significantly  higher  in  vaccinated  cows,  and 
the  occurrence  of  clinical  mastitis  was  lower. 

The  Australian  workers  (46)  had  recent  success  with  a 
novel  5.  aureus  vaccine  given  with  the  adjuvant  dextran 
sulphate.  This  combination  stimulated  an  increase  in  IgG^  to 
aid  in  opsonization  of  bacteria  and  caused  a  more  rapid 
immune  response  to  pathogens  that  entered  the  udder.  This 
vaccine  has  successfully  immunized  dairy  cattle  against 
mastitis  and  is  effective  against  many  strains  of  S.  aureus 
under  experimental  conditions. 

Teat  Dipping  and  Application  of  Teat  Seals 

Dipping  teats  in  5%  tincture  of  iodine  at  drying  off  and 
24  h  later  significantly  reduced  new  S.  aureus  IMI  but  not 
those  caused  by  S.  uberis  (28).  Conversely,  no  protection 
was  found  by  dipping  daily  using  a  1%  iodine  dip  for  7  d 
after  drying  off  (45).  Likewise,  dipping  in  a  .5%  iodine  twice 
daily  for  7  d  prepartum  did  not  reduce  new  IMI  before 
calving  (37).  Matthews  (17)  indicated  that  nhmber  of  new 
IMI  at  parturition  in  quarters  dipped  with  a  latex  teat  dip  with 
germicide  was  similar  to  undipped  controls  and  suggested 
that  there  was  no  benefit  to  prepartum  teat  dipping.  McArthur 
et  al.  (18)  also  showed  that  there  was  no  advantage  in 


dipping  teats  of  cows  in  a  latex  teat  dip  for  the  first  and  last 
7  d  of  the  dry  period. 

Studies  on  the  use  of  a  bismuth/paraffin  based 
intramammary  teat  seal  (19)  demonstrated  a  significant 
reduction  in  percentage  of  new  dry  period  infections  after 
experimental  challenge.  Inclusion  of  antibiotic  into  the  seal 
gave  similar  results  (5.8  vs.  32.4%).  In  general,  the  seal 
remained  in  place  on  the  teat  duct  and  cistern  for  3  to  4  wk; 
however,  some  loss  via  the  orifice  occurred  during  the  dry 
period. 

Use  of  Intramammary  Devices  During  the  Dry  Period 

Attempts  to  amplify  leukocyte  antibacterial  activity 
have  been  made  using  intramammary  devices  (IMD)  placed 
in  the  gland  cistern.  An  abraded  IMD  inserted  at  the 
beginning  of  the  nonlactating  period  increased  SCC  and 
decreased  the  number  of  new  IMI  (47),  but  formation  of 
plaque  enhanced  microbial  colonization,  especially  with 
CNS.  A  histologic  study  revealed  that  contact  of  an 
intracistemal  bead  device  (ICB)  with  the  teat  cistern  epithe¬ 
lium  during  the  nonlactating  period  markedly  increased  a 
localized  leukocytosis  into  subepithelial  connective  tissues 
without  affecting  milk-producing  tissues  (26).  In  addition, 
SCC,  leukocyte  viability,  and  percentage  neutrophils  were 
elevated.  However,  41.5%  of  ICB  quarters  became  infected 
with  CNS  whereas  only  16.4%  of  the  controls  became 
infected  with  these  organisms. 

Conclusions 

Prevalence  of  mastitis  in  unbred  and  pregnant  dairy 
heifers  is  higher  than  previously  realized  and  contributes  to 
the  level  of  infection  at  calving.  Although  development  of 
control  measures  is  still  in  its  infancy,  antibiotic  treatment 
was  successful  in  reducing  prevalence  at  calving  in  one 
study.  Likewise,  intramammary  treatment  of  summer  mas¬ 
titis  is  the  method  of  choice  although  some  success  has  been 
realized  through  fly  control.  Infusion  of  antibiotics  at  drying 
off  has  been  very  successful  in  curing  existing  infections  and 
preventing  new  IMI;  however,  the  practice  is  ineffective 
against  coliforms  and  new  IMI  that  develop  shortly  before 
parturition.  In  general,  multiple  drug  infusions  over  the  dry 
period  have  not  improved  efficacy.  Recent  results  with 
systemic  therapy  alone  or  combined  with  intramammary' 
infusion  may  increase  effectiveness  of  dry  cow  therapy, 
especially  against  5.  aureus.  Use  of  substances  to  stimulate 
local  immune  mechanisms  and  accelerate  involution  to 
enhance  antibacterial  mechanisms  are  purely  experimental, 
but  could  have  application  if  they  are  found  to  be  effective 
in  reducing  IMI.  Recent  immunization  strategies  against 
coliforms  have  been  successful,  as  has  dietary  supplemen¬ 
tation  to  reduce  rate  of  infection.  Although  results  of  studies 
evaluating  management  tools  such  as  method  of  drying  off 
and  prepartum  milking  are  positive,  practical  application 
cannot  be  recommended  at  this  time.  The  majority  of  studies 
on  use  of  teat  dips  during  the  dry  period  indicate  little  benefit 
of  the  practice,  and  although  placement  of  various 
intramammary  devices  at  drying  off  may  increase  antibac¬ 
terial  mechanisms,  colonization  with  CNS  becomes  a  prob- 
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lem.  Thus,  although  nonantibiotic  approaches  to  the  control 
of  IMI  are  warranted,  use  of  antimicrobials  appears  to  be  the 
most  effective  method  to  control  mastitis  in  nonlactating 
cattle. 
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Introduction 

The  marketability  of  any  food  product  is  dependent 
upon  four  factors,  namely,  body,  texture,  flavor  and  keeping 
quality  or  shelf-life.  Yogurt  is  no  exception  to  this  rule.  The 
first  three  factors  to  a  large  extent  depend  on  the  product  mix 
and  the  manufacturing  procedures  employed,  ail  of  which 
constitute  technological  aspects.  Keeping  quality  is  mainly 
influenced  by  the  handling  and  the  sanitation  exercised  in 
the  production  and  packing  of  the  product  -  in  other  words, 
shelf-life  is  a  microbiological  problem.  By  paying  close 
attention  to  both  technological  and  microbiological  aspects 
of  yogurt  manufacture  a  consistently  high  quality  product 
could  be  made. 

In  discussing  the  factors  that  affect  quality  of  yogurt,  it 
is  first  necessary  to  define  the  terms  “body”,  “texture”,  and 
“flavor”.  Body  and  texture  refer  to  the  physical  nature  of  a 
substance.  Compactness,  consistency,  resilience,  viscosity 
etc.,  are  terms  that  denote  “body”  characteristics.  Texture 
describes  the  fine  structure  of  a  substance  or  its  “feel”. 
Grainy,  sandy,  smooth,  and  slimy  are  a  few  of  the  terms  used 
in  describing  textural  characteristics.  Flavor  is  a  multidi¬ 
mensional  attribute.  It  is  the  composite  of  the  chemical 
components  that  elicit  the  physiological,  psychological  and 
biochemical  responses  involved  in  “flavor  fierception”.  Fla¬ 
vor  not  only  describes  the  taste  but  also  the  smell  (olfactory 
response),  mouth-feel  and  visual  aspects. 

The  factors  that  affect  body,  texture  and  flavor  of  yogurt 
are  (3): 

1.  Composition  of  the  yogurt  mix. 

2.  Homogenization  of  the  mix. 

3.  Heat  treatment  of  the  mix  prior  to  inoculation. 

4.  Starter  culture  and  incubation  conditions. 

5.  Handling  of  the  ripened  yogurt,  and 

6.  Stabilizers  used. 

Many  of  the  problems  with  yogurt  body,  texture  and 
flavor  stem  from  the  difficulties  in  adapting  the  traditional 
procedure  of  small-scale  incubation  and  Pooling  in  the 
cottage-scale  or  consumer  receptacle  to  large-scale  opera¬ 
tions  with  incubation  in  large  vats  and  subsequent  cooling- 
in-place  and  transport  to  packaging  equipment.  Other 


complications  are  introduced  by  cooling  from  a  relatively 
high  incubation  temperature  with  attendant  agitation  and 
from  operations  involved  with  fruit  incorporation  (3). 

Body  in  Yogurt 

The  body  of  yogurt  should  have  a  relatively  high 
viscosity  and  should  be  firm  and  cohesive  enough  to  be 
removed  from  the  container  and  eaten  with  a  spoon.  Further, 
it  should  have  enough  resilience  to  withstand  normal  han¬ 
dling  during  post-incubation  operations,  and  by  consumers 
in  the  home  without  undue  wheying-off  or  shattering. 
Shrinkage  of  the  curd  within  the  package  and  surface 
wheying-off  are  also  related  to  body  defects.  Wheying-off 
is  not  only  detrimental  to  visual  appearance  but  also  reveals 
body  and  texture  problems  (3). 

To  obtain  the  smooth,  viscous  body  resistant  to  easy 
shattering  or  wheying-off,  the  solids  content  of  the  mix 
should  be  high.  The  curd  structure  of  yogurt  is  primarily 
composed  of  milk  casein.  Other  milk  components  do  not 
actually  have  a  part  in  the  structural  matrix  of  the  yogurt 
coagulum.  Other  milk  components  are  merely  entrapped  in 
the  structural  matrix  of  casein.  So,  in  order  to  firm  up  the 
coagulum,  the  solids  content  of  the  mix  is  raised  by  adding 
high  quality,  high  heat-treated  non-fat  dry  milk.  High  heat- 
treated  milk  is  preferable  because  of  its  better  water-holding 
properties.  The  amount  of  powder  added  usually  ranges 
from  2%  to  3.5%.  Another  possibility  as  mentioned  in  the 
previous  article  in  this  series  is  the  concentration  of  milk  by 
removal  of  15  -  20%  of  water  in  a  vacuum  pan.  This  has 
an  added  benefit  of  the  removal  of  any  volatile  off-flavors 
from  milk  during  vacuum  pan  treatment.  Another  way  of 
increasing  solids  content  is  the  membrane-filtration  of  milk, 
namely  the  application  of  ultrafiltration  or  reverse  osmosis. 
The  legality  of  using  these  procedures,  however,  is  still 
unsettled.  Although  a  firm,  viscous  body  can  be  obtained 
by  the  use  of  retentate  from  ultrafiltered  milk,  certain 
problems  crop  up  in  the  finished  product.  Yogurt  made  with 
retentate  after  breaking  yields  a  smooth,  viscous  product. 
Upon  packaging  and  storage,  the  product  tends  to  get  too 
firm,  and  brittle  with  tendency  for  wheying-off.  The 
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explanation  for  this  phenomenon  is  probably  the  low  ash  or 
mineral  content  of  the  retentate,  which  affects  curd  rheology. 
To  overcome  such  drawbacks,  it  is  recommended  that  the 
mix  containing  retentates  be  pasteurized  at  187°  -  188°  F. 

Stabilizers  aid  the  water-holding  capacity  of  the  yogurt 
mix  and  thus  indirectly  influence  the  viscosity  and  wheying- 
off  characteristics  of  the  finished  product.  Gelatin  is  consid¬ 
ered  to  be  the  most  desirable  stabilizer.  Other  materials  used 
are  alginates,  carrageenan,  locust  bean  gum,  guar  gum, 
carboxy  methyl  cellulose,  agar  and  pectin.  These  materials 
can  be  used  singly  or  in  combinations. 

Once  a  desirable  mix  formula  has  been  established  it  is 
necessary  to  maintain  tight  control  over  the  proportions  and 
actual  weights  of  the  individual  components  in  the  mix. 
Plants  with  a  high  volume  have  a  myriad  of  product  lines, 
and  storage  tanks.  It  is  especially  important  under  such 
conditions,  dilution  of  mix  with  water  or  other  fluids  does 
not  happen.  As  a  rule  of  thumb,  the  solids  level  should  not 
vary  more  than  +/-  0.2%. 

As  mentioned  in  the  previous  article,  proper  heat  treat¬ 
ment  of  the  mix  (180°  F  for  30  min.)  ensures  good,  heavy 
body.  Excessive  heat  treatment  should  be  avoided. 

Certain  coccus-rod  combinations  yield  heavier  body 
than  others.  Also  slime-producing  coccus-rod  combinations 
could  be  used  to  increase  the  viscosity  of  yogurt.  Excessive 
sliminess  although  acceptable  for  ethnic  yogurt  products,  is 
not  desirable  for  general  usage.  Selection  of  starter  cultures 
is  thus  important. 

Process  control  is  extremely  critical  in  obtaining  good 
well-rounded  product.  The  process  should  be  standardized 
with  regard  to  incubation  time  and  temperature,  pH  at 
cooling  etc,.  This  should  be  backed  up  by  laboratory  testing, 
and  proper  testing  equipment  such  as  reliable  thermometers, 
pH  meters  or  titrimeters  and  solids  testing  equipment. 

Post-fermentation  handling  could  retain  or  ruin  desir¬ 
able  qualities  carefully  nurtured  through  all  the  preceding 
operations.  This  was  discussed  in  the  previous  article.  To 
briefly  summarize,  the  operations  that  are  critical  include 
agitation  (and  the  design  of  the  agitator)  during  cooling, 
pumping  and  the  kind  of  pump  used,  the  distance  pumped, 
constrictions  and  the  number  of  elbow-joints  in  the  piping, 
and  procedures  and  equipment  involved  in  fruit  incorpora¬ 
tion. 

With  fruit  yogurt,  it  is  important  to  use  a  highly 
concentrated  fruit  preparation.  A  fruit  preserve  with  a  fruit 
content  higher  than  45%  is  likely  to  cause  body  weakness 
in  Swiss  style  yogurt.  Too  high  a  sugar  content  in  fruit 
preserves  causes  a  relatively  large  differential  in  osmotic 
pressure  between  the  yogurt  and  the  fruit  layer.  This  leads 
to  wheying-off. 

Texture  in  Yogurt 

Ideally,  yogurt  should  have  a  smooth,  rich  texture  free 
of  lumps,  granules  or  graininess.  There  should  be  no  gas 
pockets  or  fissures  or  gassy  effervescence.  Finished  yogurt 
tends  to  get  grainy  when  the  coagulum  becomes  excessively 
firm  before  stirring.  Sometimes  graininess  is  also  caused  by 
slow  acid  development  as  a  result  of  low  incubation  tem¬ 
perature  or  poor  temperature  control  or  inactive  starter  due 


to  acid  injury  or  the  presence  of  phage  or  inhibitors.  Coarse 
texture  can  result  if  the  set-mix  is  disturbed  just  before 
gelling  occurs  -  close  to  the  isoelectric  point  of  casein.  The 
use  of  rennet  to  firm  up  body  could  also  result  in  graininess. 
If  powdered  ingredients  are  not  uniformly  dissolved  or 
mixed,  yogurt  wilt  develop  a  granular  mouth-feel.  Excessive 
use  of  whey  powder  in  the  mix  will  cause  a  coarse  texture 
(3). 

Homogenization  of  the  mix  definitely  contributes  to  the 
smoothness  and  richness  of  yogurt.  As  discussed  in  an  earlier 
article,  homogenization  aids  in  uniform  distribution  of  the 
milkfat  and  powdered  ingredients  in  the  mix.  The  milkfat 
content  of  the  mix  helps  to  give  a  smooth,  rich  mouth-feel. 
So  milkfat  percentage  of  the  mix  has  a  direct  bearing  on 
yogurt  texture.  It  is  difficult  to  achieve  the  same  richness  and 
smoothness  in  low-fat  or  non-fat  yogurt  as  in  full-fat  yogurt. 
Proper  combination  of  stabilizers  or  modified  starches  are 
necessary  to  compensate  for  the  the  lack  of  milkfat. 

Exopolysaccharide-producing  starter  cultures  yield  a 
smooth,  silky  texture.  They  are  especially  useful  in  getting 
a  milk-shake-like  texture  in  yogurt  drinks  or  liquid  yogurts. 

Gas-pockets,  fissures  or  gassy  effervescence  are  caused 
by  trapped  gases  like  carbon  dioxide  or  hydrogen  produced 
by  either  improperly  made  starter  cultures  or  contaminant 
flora.  Coliform  bacteria,  spore-forming  Bacillus  species  and 
yeasts  produce  the  above  mentioned  gases.  These  unwanted 
microorganisms  usually  come  from  poorly  made  or  improp¬ 
erly  stored  fruits,  preserves  or  nut  meats  used  in  flavored 
yogurts.  These  ingredients  should  be  carefully  checked  for 
such  contaminant  flora. 

Flavor  in  Plain  Yogurt 

Dr.  Manfred  Kroger  of  Pennsylvania  State  University 
wrote  the  following  about  yogurt  flavor:  “  The  typical  yogurt 
flavor  can  only  be  detected  in  plain  yogurt....There  is  some 
international  controversy  over  what  a  good  plain  yogurt 
should  taste  like.  The  flavor  depends  almost  entirely  on  the 
culture  organisms  and  their  metabolism  during  incubation. 
Off  tastes  and  odors  are  usually  by-products  of  faulty 
fermentation.  The  characteristic  flavor  of  yogurt  is  due  to 
lactic  acid,  which  has  no  odor  of  its  own,  and  to  trace 
amounts  of  acetaldehyde,  diacetyl,  and  acetic  acid.  The 
original  milk  components  and  their  concentrations  also  play 
a  role,  especially  the  fat  and  solids-not-fat.  There  may  also 
be  certain  additives  that  contribute  to  flavor....The  flavor  of 
yogurt  is  different  from  that  of  other  cultured  milk  prod- 
ucts”(2). 

In  simple  terms,  good  yogurt  has  a  clean,  sharp,  acid 
flavor  with  no  note  of  sweetness  (indicative  of  too  much 
propionic  acid)  or  vinegary  taste  (indicative  of  too  much 
acetic  acid).  The  major  volatile  flavor  note  is  the  typical 
acetaldehyde-green  apple  flavor.  Top  quality  yogurt  should 
be  tart  and  green  to  taste.  One  without  the  other  will  fail  to 
give  the  characteristic  flavor  of  yogurt.  The  coccus  and  the 
rod  work  together  and  in  succession  to  produce  this  “com¬ 
pleteness”  in  flavor.  Thus  the  need  for  selected  pairing  of 
the  rod  and  coccus  in  proper  proportions.  Yogurt  is  after  all, 
a  product  of  symbiotic  bacterial  fermentation.  The  various 
factors  involved  in  symbiotic  yogurt  fermentations  were 
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discussed  in  a  previous  article  in  this  series. 

The  final  flavor  of  yogurt  is  also  dependent  upon  the 
type  and  quality  of  the  ingredients  used  in  the  yogurt  mix. 
Fresh  milk,  cream,  and  skim  milk  powder  for  fortification 
yield  a  fresh,  clean-tasting  product. 

Flavor  Control  in  Fruit  and  Flavored  Yogurts 

Fruit  and  flavoring  materials  play  an  important  role  in 
the  success  of  a  yogurt  product  in  the  marketplace  because: 

*  Most  customers  do  not  like  plain  yogurt.  Thus,  flavor 
base  dictates  the  consumer  acceptance  of  the  product. 

*  In  finished  cup  of  yogurt,  15  -  25%  of  the  contents 
is  made  up  of  the  flavoring  base,  which  in  effect  means 
that  the  fruit  flavor  base  supplier  actually  represents  the 
yogurt  manufacturer  in  the  estimation  of  the  consumer. 

*  The  high  usage  of  fruit  base  accounts  for  a  large 
portion  of  the  cost  of  the  finished  product. 

Yogurt  fruit-flavor  base  consists  of  fruit,  flavor(s), 
stabilizers  and  miscellaneous  functional  additives  dispersed 
in  a  cooking-cum-flavoring  medium  such  as  com  syrup.  The 
fruit  portion  of  the  fruit-flavor  base  consists  of  selected  fruits 
chopped  into  different  sized  pieces  and  preserved  in  sugar 
symps.  Needless  to  say,  fruit  or  flavored  yogurt  is  only  as 
good  as  the  fruit  mixture  or  flavoring  used.  This  is  true  with 
regard  to  flavor,  color  and  microbial  contamination.  Kroger 
(2)  maintains  that  whether  artificial  flavor  or  W.O.N.F.  or 
natural  flavor  is  used,  the  product  quality  should  be  evalu¬ 
ated  carefully  in  the  laboratory  and  test-marketed  before 
widespread  distribution.  He  also  warns  that  good  quality 
fruit  or  fruit-flavors  cannot  be  replaced  with  cheap  syrup  or 
citric  acid. 

In  formulating  fruit  yogurt  some  knowledge  of  flavor 
bases  to  complement  the  specific  fruit  is  necessary.  Mark 
Comf)ere  (1)  writes,  “A  common  misconception  regarding 
the  fruit  (added  to  yogurt )  is  that  the  flavor  (in  the  finished 
yogurt)  is  totally  derived  and  perceived  from  the  actual  fruit 
itself.  That  is,  adding  strawberries,  for  example,  to  yogurt 
is  a  good  way  to  flavor.  Developments  in  food  technology 
have  improved  flavor  dispersion  and  cooking  techniques  to 
such  an  extent  that  adding  fresh  strawberries  to  yogurt  will 
not  be  perceived  as  well  as  a  strawberry  fruit-and-flavor- 
base  specifically  designed  for  yogurt.  Even  if  fresh  straw¬ 
berries  at  a  high  usage  level  were  perceived  well,  it  would 
not  be  economical,  available,  or  practical.”  The  following 
terms  are  used  in  the  flavor  trade  for  additional  flavorings 
mixed  with  yogurt  fruit  bases  to  enhance  the  specific 
flavor(s)  of  fruit(s)  used.  These  products  do  not  necessarily 
refer  to  the  flavor  derived  from  the  fruit  itself. 

♦Natural  flavor:  Strawberry  concentrate  or  strawberry 
extract  added  to  strawberry  yogurt  base  exemplifies  a 
“natural  flavor”. 

♦W.O.N.F.:  These  initials  stand  for  “with  other  natural 
flavors”.  These  products  represent  extracts  and  juices  de¬ 
rived  from  other  “natural”  sources  such  as  fruits  other  than 
the  ones  used  in  the  yogurt  base.  Such  products  complement 
and  intensify  the  specific  fruit-flavor  desired  in  the  finished 
yogurt  by  synergistic  interaction.  An  example  of  this  is  the 
use  of  plum  juice  in  strawberry  yogurt  base. 


♦Artificial  flavor:  Artificial  flavors  are  usually  com¬ 
posed  of  pure  chemicals  blended  together  to  give  the  specific 
flavor  desired  in  the  final  product.  The  formulation  of  these 
flavor  blends  represent  sustained  chemical  and  technological 
research  and  development.  The  identification  and  quantitation 
of  the  individual  pure  chemicals  used  in  the  formulations  are 
based  upon  the  chemical  analysis  of  the  natural  product 
itself.  The  individual  compounds  are  identified  and  added 
together  in  the  specific  proportions  found  in  the  initial 
analyses  of  the  natural  product  to  see  if  the  flavor  is 
reproduced.  Based  on  these  observations,  adjustments  are 
made  and  technological  developments  such  as  the  specific 
carrier  to  be  used,  standardization  of  the  flavor,  dosage 
levels  and  adaptations  to  the  final  systems  in  which  they  are 
to  be  used,  are  made. 

Mark  Compere  (1)  has  further  thoughts  on  selection  and 
application  of  flavors  in  yogurt.  He  states  that  it  is  very 
important  to  evaluate  the  fruit  and  flavor  base  with  the  exact 
yogurt  formula  in  which  they  are  to  be  used,  because 
differences  in  fat,  non-fat  milk  solids,  sugar,  acidity  etc.,  wilt 
affect  the  final  flavor.  He  also  cautions  that  the  time  or  the 
period  after  which  flavor  evaluation  is  done  is  quite  critical, 
for  example,  in  evaluating  a  Swiss  style  flavored  yogurt,  the 
flavor  does  not  “bouquet”  for  several  hours  after  the  flavor¬ 
ing  has  been  incorporated. 

Color  does  have  a  psychological  appeal  in  the  accep¬ 
tance  of  flavored  yogurt.  A  deep  pink  color  is  associated 
with  strawberry  and  a  bluish  hue  with  blueberries.  Any 
deviation  from  these  accepted  norms  sends  negative  signals 
to  the  consumer  although  the  product  may  have  the  charac¬ 
teristic  flavor  of  the  fruit  in  question.  Many  of  the  natural 
pigments  in  fruits  and  berries  undergo  color  modifications 
with  changes  in  pH  and  oxidation-reduction  potential.  Also 
blending  with  yogurt  tends  to  lighten  the  color.  Bleaching 
will  occur  with  increase  in  acidity.  Yogurt  producers  should 
be  familiar  with  these  changes  and  make  suitable  adjust¬ 
ments. 
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New  "Broth"  For  Food  Pathogens  Sim¬ 
plifies  Tests  for  Processed  Meats 

Food  processors  could  soon  have  a  simpler,  cheaper 
way  to  begin  routine  tests  of  hot  dogs  and  other  pro¬ 
cessed  meats  as  a  safeguard  against  two  major  food¬ 
poisoning  bacteria,  said  U.S.  Department  of  Agriculture 
researchers. 

Before  testing  whether  Salmonella  and  Listeria  are 
present,  processors  now  incubate  samples  of  the  product 
for  24  hours  in  separate  "broths"  or  growth  media  for 
each  bacterium.  Microbiologists  Joseph  S.  Bailey  and 
Nelson  A.  Cox  of  USDA’s  Agricultural  Research  Service 
have  developed  a  growth  medium  that  makes  it  possible 
to  incubate  both  bacteria  together. 

"Switching  to  the  new  growth  medium  could  save 
processors  $5  million  to  $7  million  a  year  in  conducting 
food-safety  tests,  with  no  loss  in  accuracy,"  said  Bailey. 

He  said  the  incubating  periods  are  needed  to  revive 
bacteria  injured  but  not  killed  by  heating  or  other 
methods  that  make  processed  meats  free  of  harmful 
bacteria. 

"If  processors  didn't  do  this,  small  amounts  of 
bacteria  could  go  undetected  in  the  safety  test,"  he  said. 

Separate  broth  media  are  used  currently,  Bailey  said, 
"because  what’s  good  for  Salmonella  is  bad  for  Listeria, 
and  vice  versa."  The  new  medium  multiplies  both 
bacteria  "so  that  if  either  one  is  present  in  a  food 
sample,  it'll  be  easier  to  detect,"  he  added. 

Each  year,  the  food  industry  runs  about  seven 
million  tests  for  Salmonella  and  four  million  for  Listeria. 
"With  the  new  medium,"  Bailey  said,  "companies  could 
run  the  same  number  of  tests  with  half  as  many  of  the 
preparatory  steps." 

A  patent  application  has  been  filed  by  Bailey  and 
Cox.  They  are  based  at  the  ARS  Russell  Agricultural 
Research  Center,  Athens,  Ga. 

The  new  medium  contains  protein,  sugar  and  salts 
that  the  two  bacteria  need  to  thrive  on.  It  also  contains 
chemicals  called  buffers  that  maintain  a  stable  environ¬ 
ment. 

Several  manufacturers  of  laboratory  chemicals  are 
interested  in  commercializing  the  new  medium,  said  Ann 
Whitehead,  ARS  patent  coordinator,  Beltsville,  Md. 

Once  licensed  to  a  firm,  the  medium  could  be  made  and 
sold  for  use  by  processors,  she  said. 

"Ready-to-eat  meat  products  such  as  hot  dogs  and 
cold  cuts  have  a  'zero  tolerance'  for  Salmonella  and 
Listeria,"  Cox  noted.  "That  is,  they  must  contain  no 
amount  of  either  bacterium  when  they  leave  the  process¬ 
ing  plant.  Manufacturers  of  other  food  products  also  test 
for  these  bacteria  to  assure  that  their  products  are  safe." 

After  the  24-hour  incubation  period  in  the  new 
growth  medium,  safety  tests  begin  with  the  culturing  of 


two  food  samples  in  a  series  of  other  media.  These 
media  contain  antibiotics  and  chemicals  that  don't  affect 
Salmonella  or  Listeria,  but  kill  or  inhibit  other,  generally 
harmless  bacteria. 

"At  the  end  of  the  test  there  should  be  practically 
pure  cultures  of  Salmonella  or  Listeria  or  both  or, 
hopefully,  neither-giving  the  food  sample  a  clean  bill  of 
health,"  said  Cox. 

For  more  information  contact  Joseph  S.  Bailey  or 
Nelson  A.  Cox  at  The  Russell  Agricultural  Research 
Center,  Agricultural  Research  Service,  USDA,  Athens, 
Ga.  30613,  telephone  (404)  546-3356. 


Stanley  Charm  Receives  DFISA-ASAE 
Food  Engineering  Award  from  the 
American  Society  of  Agricultural  Engi¬ 
neers  (ASAE) 

Stanley  E.  Charm,  Sc.D.,  is  the  recipient  of  the  1991 
DFISA-ASAE  Food  Engineering  Award. 

The  award  was  presented  by  the  American  Society 
of  Agricultural  Engineers  during  the  Society's  Interna¬ 
tional  Summer  Meeting,  June  23-26,  at  the  Albuquerque 
Convention  Center,  Albuquerque,  New  Mexico. 

Charm  is  recognized  for  his  pioneer  work  in  irradia¬ 
tion,  blood  rheology  and  flow  behavior,  and  drug 
residues  testing  in  milk,  which  has  resulted  in  numerous 
advances  in  these  fields  of  study. 

Besides  being  a  pioneer  food  engineer  and  an 
exceptional  entrepreneur.  Charm  has  also  been  professor 
of  Biochemistry  at  Tufts  University  since  1986.  His 
books  Fundamentals  of  Food  Engineering  and  Blood 
Flow  and  the  Microcirculation  have  both  helped  to 
establish  the  then-blossoming  research  areas.  He  has 
also  authored  or  co-authored  over  70  other  publications, 
and  holds  six  patents  related  to  antibiotics  detection. 

Charm's  current  activity  with  the  development  of 
rapid  antibiotic  testing  procedures  for  bovine  milk  has 
probably  resulted  in  some  of  his  most  influential  work 
with  regard  to  industrial  practices.  The  promotional 
slogan  of  the  company  he  founded.  Penicillin  Assays  Inc. 
probably  said  it  best,  "Nothing  works  like  a  Charm." 

ASAE  is  a  worldwide  professional  and  technical 
organization  whose  members  are  interested  in  engineer¬ 
ing  knowledge  and  technology  for  agriculture,  associated 
industries,  and  related  resources.  The  Society,  headquar¬ 
tered  in  St.  Joseph,  Michigan,  includes  over  10,000 
members  in  50  states,  10  provinces,  and  1 10  countries. 

For  further  information  contact  Pamela  A.  Cole 
(616)  429-0300. 
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Listeria  Book  Now  Available 

"Listeria,  Listeriosis  and  Food  Safety"  is  a  620-page 
book  that  has  just  been  published.  Co-authored  by  Elliot 
T.  Ryser,  Ph.D.  and  Elmer  H.  Marth,  Ph.D.,  R.S.  of  the 
Department  of  Food  Science,  University  of  Wisconsin, 
Madison,  Wisconsin,  the  book  contains  15  chapters,  two 
appendixes,  and  numerous  illustrations.  Topics  covered 
include  characteristics  and  classification  of  Listeria 
monocytogenes;  behavior  of  L.  monocytogenes  in  natural 
environments;  listeriosis  in  animals  and  humans;  charac¬ 
teristics  of  L.  monocytogenes  important  to  food  proces¬ 
sors,  conventional  and  rapid  methods  to  detect  and 
isolate  L.  monocytogenes;  foodbome  listeriosis;  incidence 
and  behavior  of  L.  monocytogenes  in  unfermented  dairy 
products,  cheese  and  other  fermented  dairy  products, 
meat  products,  poultry  and  egg  products,  fish  and 
seafood,  and  products  of  plant  origin;  and  incidence  and 
control  of  Listeria  in  food  processing  facilities.  One 
ap()endix  gives  formulae  of  numerous  culture  media  used 
to  isolate  and  cultivate  L.  monocytogenes.  The  other 
appendix  lists  several  hundred  references  published 
through  the  end  of  1990  but  not  cited  in  the  text  of  the 
book. 

"Listeria,  Listeriosis  and  Food  Safety"  is  intended 
for  food  processors,  food  scientists,  food  microbiologists, 
food  technologists,  toxicologists,  sanitarians,  epidemiolo¬ 
gists,  public  health  and  regulatory  personnel,  veterinar¬ 
ians,  and  upper-level  undergraduate,  graduate  and 
continuing  education  students.  The  publisher  is  Marcel 
Dekker,  Incorporated,  270  Madison  Avenue,  New  York, 
N.Y.  10016.  The  book  is  priced  at  $165.00  in  the 
United  States  and  Canada  and  at  $189.75  in  all  other 
countries. 


Outstanding  Seniors  in  Dairy  Science 
Honored  During  Cal  Poly  Banquet 

Three  students  who  distinguished  themselves  in 
programs  and  activities  related  to  the  university's  nation¬ 
ally  recognized  dairy  science  program  have  been  honored 
as  Cal  Poly's  outstanding  seniors  in  dairy  science  for 
1991. 

Gilbert  Bourgouin  of  San  Luis  Obispo,  Nanette  de 
Jong  of  Hanford,  and  Steven  C.  Kelm  of  Waterville, 

Minn.,  were  recognized  during  the  recent  annual  banquet 
of  Los  Lecheros,  the  campus  dairy  science  club.  Each 
received  a  plaque,  and  their  names  were  placed  on  a 
permanent  trophy  displayed  in  the  university's  Dairy 
Science  Department. 

The  outstanding  seniors  were  selected  by  a  commit¬ 
tee  of  faculty  and  third-year  students  from  the  depart¬ 
ment.  The  committee's  decisions  were  based  on  the 
candidates'  leadership,  character,  and  academic  abilities. 

Bourgouin  enrolled  at  Cal  Poly  in  1988  after 
graduating  from  Damien  High  School  in  La  Verne. 
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At  Cal  Poly,  he  has  been  a  member  of  Golden  Key 
National  Honor  Society  and  Los  Lecheros  and  has  been 
on  both  the  Dean's  Honors  List  and  President's  Honors 
List.  He  has  also  worked  in  the  university's  dairy  plant 
and  for  the  Alta-Dena  Dairy  in  the  Los  Angeles  area  and 
been  a  member  of  the  U.S.  Naval  Reserve. 

De  Jong  began  her  career  at  Cal  Poly  in  1987  after 
having  graduated  from  Central  Valley  Christian  High 
School  in  Visalia. 

The  winner  of  several  scholarships,  she  was  on  the 
California  Milk  Advisory  Board's  dairy  sales  enhance¬ 
ment  team  and  dairy  sales  promotion  and  research  team. 
She  also  won  the  American  Dairy  Science  Association's 
paper  competition  in  1988  with  a  presentation  on  milk 
quality  at  the  retail  level. 

While  at  Cal  Poly,  de  Jong  was  a  member  of  Los 
Lecheros;  Alpha  Zeta,  the  national  professional  and 
honor  fraternity  for  agriculture;  the  National  Agricultural 
Marketing  Association;  Golden  Key  National  Honor 
Society;  and  Mortar  Board  national  honor  society.  She 
was  also  on  the  Dean's  Honors  List  and  took  part  in  the 
Cornell  University  student  exchange  program  in  1988. 

Kelm  was  a  student  at  the  University  of  Minnesota's 
Waseca  campus  before  enrolling  at  Cal  Poly  in  1988. 
Since  that  time,  he  has  received  a  number  of  scholar¬ 
ships,  been  president  of  Los  Lecheros,  and  been  elected 
to  membership  in  both  Golden  Key  National  Honor 
Society  and  Mortar  Board  national  honor  society. 

A  graduate  of  Waterville-Elystan  Public  High 
School,  he  also  served  as  chairman  of  the  junior  college 
judging  contest  held  annually  at  Cal  Poly;  was  a  teach¬ 
ing  assistant  for  two  members  of  the  dairy  science 
faculty;  and  was  a  member  of  the  university's  nationally 
ranked  dairy  cattle  judging  team. 

The  Cal  Poly  Dairy  Science  Department  offers 
courses  leading  to  the  bachelor's  degree  in  dairy  science 
with  course  concentrations  in  dairy  husbandry  and  dairy 
products  technology.  It  has  more  than  100  students 
enrolled  in  its  degree  program. 

For  more  information  contact  Don  McCaleb  (805) 
756-1511. 

1991  Directory  of  BISSC  Registered 
Companies  Now  Available 

The  1991  Baking  Industry  Sanitation  Standards 
Committee  (BISSC)  directory  of  registered  bakery 
equipment  companies  is  now  available.  The  directory 
features  over  120  registered  companies  whose  equipment 
has  been  certified  as  conforming  to  the  BISSC  Sanitation 
Standards. 

The  directory  is  divided  into  two  sections.  The  first 
contains  an  alphabetical  listing  of  BISSC-registered 
companies  and  the  Standards  for  which  authorization  has 
been  obtained. 

The  second  section  is  organized  by  Standard, 
indicating  those  companies  who  have  secured  authoriza¬ 
tion  for  each  Standard.  A  complete  listing  of  the  42 


BISSC  Standards  is  provided  in  the  directory.  BISSC 
Sanitation  Standards  for  the  Design  and  Construction  of 
Bakery  Equipment  and  Machinery  are  published  every 
four  years.  The  current  edition  was  published  in  1990. 
The  next  scheduled  reprinting  will  be  in  1994. 

The  Office  of  Certification  of  BISSC  was  estab¬ 
lished  in  1966  to  promote  greater  recognition  and  use  of 
bakery  equipment  conforming  to  the  criteria  of  BISSC 
Standards.  Under  this  program,  individual  bakery 
equipment  manufacturers  may  apply  for  BISSC  Registra¬ 
tion  and  certify  equipment  which  meets  the  requirements 
of  the  particular  Standard(s)  for  which  they  are  seeking 
authorization. 

Once  certification  is  approved,  the  equipment 
manufacturer  may  then  display  the  BISSC  Symbol  on  the 
equipment  certified  within  the  program. 

The  BISSC  registration  period  runs  from  January  1, 
1991  through  December  31,  1991.  Registration  and 
authorization  must  be  renewed  annually  if  the  manufac¬ 
turer  wishes  to  continue  to  display  the  BISSC  Symbol  on 
the  certified  equipment. 

Requests  for  application  forms  to  register  and  certify 
bakery  equipment  with  the  BISSC  Office  of  Certification 
should  be  directed  to  Bonnie  Sweetman,  secretary- 
treasurer,  BISSC,  401  N.  Michigan  Ave.,  Chicago,  IL 
60611  or  call  312/644-6610. 

The  directory  is  published  annually  in  June  and  is 
available  upon  request  at  no  charge  from  BISSC  head¬ 
quarters. 


Silliker  Offers  new  Food  Microbiology 
Short  Course 

As  one  of  the  nation's  leading  advocates  of  educa¬ 
tion  as  a  practical  tool  in  the  detection  of  foodbome 
disease,  Silliker  Laboratories  Group,  Inc.  is  sponsoring  a 
new  short  course,  "Principles  of  Food  Microbiology." 

This  two  and  one-half  day  lecture  is  designed  for 
practicing  food  technologists  responsible  for  the  micro¬ 
biological  safety  and  quality  of  food  and  for  those 
individuals  whose  job  function  require  a  knowledge  of 
these  areas.  Location  and  meeting  dates  are  as  follows: 
Chicago,  IL  (September  24-26,  1991);  San  Antonio,  TX 
(January  7-9,  1992);  Washington,  D.C.  (April  21-23, 
1992);  and  Anaheim,  CA  (July  7-9,  1992).  The  registra¬ 
tion  fee  is  $750  and  participants,  who  register  60  days  in 
advance  of  their  desired  session,  can  take  advantage  of 
the  $675  early  bird  registration  fee. 

Designed  and  coordinated  by  Dr.  John  H.  Silliker, 
the  course  combines  lectures,  discussions,  and  informal 
evening  meetings  to  provide  participants  with  a  basic 
understanding  of  the  factors  that  affect  microbial  growth 
in  the  safety  and  survival  of  food  products.  Special 
emphasis  is  placed  upon  the  microbial  ecology  of  foods, 
the  influence  of  processing  techniques  on  microflora,  and 
the  influence  of  these  factors  on  the  safety  and  quality  of 
various  foods. 


In  addition  to  Dr.  Silliker,  a  number  of  highly 
respected  food  industry  professionals  are  scheduled  to 
serve  as  lecturers  for  various  presentations.  They 
include:  Dr.  Damien  A.  Gabis,  Dr.  Russell  S.  Flowers, 
Dr.  Richard  B.  Smittle  and  Dr.  Ranzell  Nickelson  H,  of 
Silliker  Laboratories;  Dr.  Elmer  Marth,  professor  emeri¬ 
tus,  the  University  of  Wisconsin-Madison;  and  Dr.  Carl 
Vanderzant,  professor  emeritus,  Texas  A&M  University. 

Founded  in  1961,  Silliker  Laboratories  provides 
chemical  and  microbiological  analyses,  technical  and 
consulting  services,  research  and  informational  services 
related  to  the  safety,  stability  and  nutritional  value  of 
food.  Silliker  Laboratories  are  located  in  Chicago 
Heights,  IL,  Columbus,  OH,  Garwood,  NJ,  Stone 
Mountain,  GA,  Sinking  Spring,  PA,  Carson,  CA, 
Hayward,  CA,  San  Antonio,  TX,  College  Station,  TX, 
Grand  Prairie,  TX,  and  Mississauga,  Canada. 

For  additional  information  contact  Silliker's  short 
course  registration  at  (708)  756-3210. 


DAIRY.  FOOD  AND  ENVIRONMENTAL  SANITATION/AVGUST  1991  449 


Please  circle  No.  200  on  your  Reader  Service  Card 


O2/CO2  Respirometer 

for  Measuring  Bacteria 
and  Fungus  Growth 


The  micro-Oxymax  O2ICO2  Respirometer  is  equipped 
with  O2  and  CO2  sensors  which  monitor  "head  space"  gas 
exchange  produced  by  bacterial  or  fungal  contamination  in 
solids  or  liquids.  Operates  with  1  to  20  measuring  cham¬ 
bers  (supplied  or  user’s  own  chambers)  with  volumes 
ranging  from  50mL  to  SOL.  Max.  sensitivity  is  0.2|iL/hr. 
Fully  automatic  24  hr.  operation  with  periodic  printouts 
under  IBM-PC  computer  control.  Applications  are  in 
monitoring  aflatoxin  contamination  in  grains,  bacterial 
contamination  in  food,  biodegradation  of  pollutants  in 
water  md  soil,  fermentation,  etc. 

Columbus  Instruments 

Post  Office  Box  44049 

Columbus,  Ohio  43204  USA 
PH:  (614)  488-6176  Toll  Free:  1-800-669-501 1 
Fax:  (614)  276-0529  TLX:  2465 14 


Industry  Products 


Mocon  Announces  the 
Ox-Tran®  2/20 
A  New  Modular  Oxygen 
Transmission  Rate 
Testing  System 

The  New  OX-TRAN  2/20  System  utilizes  a 
unique,  patented  coulometric  sensor  for  detecting 
the  oxygen  transmission  rate  through  flat  barrier 
materials  and  finished  packages.  This  completely 
redesigned  OX-TRAN  line  allows  users  to  design 
and  specify  their  own  OX-TRAN  system  by  com¬ 
bining  Master  Base  Control  Modules  with  Satel¬ 
lite  Application  Modules.  The  OX-TRAN  2/20 
simultaneously  conditions  and  tests  up  to  20 
samples  (flat  films  or  finished  packages)  and  can 
perform  over  a  range  of  temperature  and  humidity 
conditions  similar  to  the  package's  actual  storage 
environment.  Measurements  of  very  low  oxygen 
transmission  rates  are  easily  accomplished  by  semi¬ 
skilled  personnel.  Two  models  of  the  sensor  are 
available  and  can  provide  parts  per  billion  (ppb) 
sensitivity  even  in  the  presence  of  water  vapor. 

The  OX-TRAN  2/20  provides  MOCON 
Oxygen  Transmission  Rate  Software  and  com¬ 
puter-control,  thereby  reducing  operator  attention 
to  an  absolute  minimum^while  creating  the  ability 
to  interface  large  amounts  of  0,TR  data  with  in- 
house  computers.  Ten  different  modules  are  avail¬ 
able  to  address  specific  testing  applications. 

The  OX-TRAN  systems  are  designed  to 
assess  barrier  materials,  and  meet  the  needs  of  the 
food,  pharmaceutical,  chemical,  and  medical  in¬ 
dustries  where  oxygen  plays  a  critical  role  in 
determining  a  product's  flavor,  texture  and/or  us¬ 
able  shelf  life.  ASTM  testing  methods  D-3985  and 
F- 1 307,  are  written  specifically  around  this  instru¬ 
mentation.  European  test  methods  DIN  53380, 
and  Asian  JIS  K-7 1 26  also  specify  this  instrumen¬ 
tation.  MOCON  offers  a  full  product  line  with 
accessories  to  meet  the  specific  requirements  of 
many  packaging  applications. 

Mocon  Controls  •  Minneapolis,  MN 
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New  Foam  Cleaner  from  Roch¬ 
ester  Midland 

Aluminum  and  galvanized  equipment  is 
quickly  and  safely  cleaned  of  animal  fats,  proteins 
and  other  soils  with  FOAM  SAFE,  Aluminum 
Safe  Chlorinated  Alkaline  Foam  Cleaner. 

Engineered  and  manufactured  exclusively 
by  Rochester  Midland,  FOAM  SAFE  is  USDA 
authorized  in  category  A- 1 ,  for  use  on  all  surfaces 
in  all  departments,  followed  with  a  potable  water 
rinse.  FOAM  SAFE  produces  a  dense,  copious, 
clinging  foam  which  penetrates  soils  rapidly  and 
safely.  Free  rinsing,  FOAM  SAFE  leaves  equip¬ 
ment  film-free,  bright  and  shining. 

FOAM  SAFE  is  available  packaged  in  4  x  1 
gallons,  S  gallon  pails,  SS  gallon  drums,  totes  and 
bulk  tank  trucks. 

Rochester  Midland  -  Palisades  Park,  NJ 
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Lyph-Lock®  18-Liter  Freeze 
Dry  System  Processes  Large 
Sample  Volumes 

Labconco  Corporation,  Kansas  City,  Mis¬ 
souri,  offers  an  1 8-Liter  Freeze  Dry  System  de¬ 
signed  for  applications  involving  large  volumes  of 
material  and  numerous  sample  batches. 

The  1 8-Liter  is  the  model  of  choice  for  users 
requiring  large  volume  throughput,  such  as  phar¬ 
maceutical  research  laboratories  and  pilot  plant 
facilities. 

The  high  capacity  refrigeration  system  col¬ 
lects  up  to  18  liters  of  ice  before  defrosting  is 
necessary,  and  will  remove  up  to  1 2  liters  of  water 
from  the  sample  load  in  24  hours,  providing  effi¬ 
cient,  reliable  performance.  Up  to  six  liters  of 
material  may  be  processed  at  one  time. 

The  versatile  design  of  the  Lyph-Lock  Freeze 
Dry  System  allows  selection  of  a  variety  of  drying 
accessories,  including  stoppering  tray  dryer,  cham¬ 
ber,  heated  chamber  or  manifold. 

Interior  components  are  accessible  through 
a  removable  front  panel  making  the  unit  easy  to 
maintain.  A  retractable  drain  hose  is  also  located 
in  the  front  for  convenient  defrosting  of  the  upright 
coil. 

The  18-Liter  system  also  comes  equipped 
with  electronic  temperature  and  vacuum  gauges 
for  monitoring  during  operation. 

For  more  information  on  the  Lyph-Lock  1 8 
-Liter  Freeze  Dry  System; 

Labconco  Corp.  -  Kansas  City,  MO 


Airborne  Microorganisms 
Controlled  Using  RCS  Air 
Sampler 

A  battery-operated  air  sampling  device  de¬ 
signed  in  Europe  can  lead  to  improved  control  of 
airborne  microorganisms  in  food  plants.  Often 
overlooked  as  a  cause  of  food  product  contamina¬ 
tion,  airborne  microorganisms  can  cause  reduced 
shelf  life,  flavor  defects  and  spoilage.  If  air  quality 
in  food  plants  is  monitored  at  all,  methods  are 
often  primitive  compared  with  other  quality  con¬ 
trol  techniques.  Recognizing  this,  food  processors 
are  adopting  highly  effective  methods  used  by 
health  care  and  pharmaceutical  industries.  Among 
these  the  RCS  Air  Sampler,  made  by  Biotest  and 
sold  in  the  U.S.  by  Nelson-Jameson,  Inc.,  provides 
the  ideal  combination  of  convenience  and  accu¬ 
racy  for  food  industry  applications. 

The  RCS  Air  Sampler  is  effective  because 
air  is  pulled  through  the  instrument,  thrusting 
microorganisms  onto  an  agar-coated  strip  using  a 
constant  centrifugal  force.  This  feature  is  impor¬ 
tant  because  aerosols  containing  bacteria,  yeast 
and  mold  may  otherwise  remain  suspended  for 
hours,  thus  escaping  detection  by  exposure  plates. 

Exposure  plates,  a  commonly  used  tech¬ 
nique  for  air  sampling,  are  simply  petri  dishes  in 
which  the  agar  is  exposed  to  the  air  for  a  period  of 
time  to  collect  the  sample.  The  method  detects 
only  microorganisms  which  settle  onto  the  plate. 

The  RCS  Air  Sampler  precisely  controls  the 
volume  of  air  sampled,  permitting  an  accurate 
assessment  of  changing  quality.  Samples  are  rep¬ 
resentative  and  comparable  from  day-to-day.  Prob¬ 
lems  may  be  detected  days  or  even  weeks  before 
they  are  discovered  using  typical  monitoring  pro¬ 
cedures. 

Fland  held  and  battery-operated,  the  unit  is 
convenient  for  quality  control  personnel  to  use 
throughout  the  plant.  It  weighs  only  2i/2  pounds 
and  measures  13  i/2  inches. 

A  variety  of  selective  media  are  available  to 
permit  early  detection  of  organisms  which  indi¬ 
cate  major  potential  problems.  These  media  are 
provided  ready-made  on  agar  strips  which  fit  into 
the  RCS  Air  Sampler.  Samples  are  incubated  and 
read  using  conventional  methods. 

Nelson-Jameson,  Inc,  -  Marshfield,  WI 


Please  circle  No.  252 
on  your  Reader  Service  Card 


Please  circle  No.  253 
on  vour  Reader  Service  Card 


450  DAIRY.  FOOD  AND  ENVIRONMENTAL  SANITATION/AVGVSJ  1 99 1 


New  Brochure  from  Ampco 
Metal,  Inc. 


Design  and  application  information  on  cen¬ 
trifugal  pumps  for  corrosive  and/or  abrasive  liq¬ 
uids  is  presented  in  a  new  brochure  published  by 
Ampco  Metal,  Inc. 

Feature-by-feature  descriptions  are  provided 
for  eight  series  of  close-coupled  and  frame- 
mounted  pumps  with  capacities  to  6S0  gpm  and 
total  dynamic  heads  as  high  as  3S0  feet.  Alloys  of 
construction  include  Ampco  nickel-aluminum 
bronze,  3 1 6  stainless  steel  and  other  special  alloys. 

The  pumps  are  highly  resistant  to  the  damag¬ 
ing  effects  of  aggressive  media  such  as  cleaning/ 
sanitizing  solutions,  salt  water,  acids  and  alkalines. 

Of  special  significance  is  a  line  of  efficiency 
pumps  requiring  smaller  drives  and  less  power 
consumption  than  typical  alloy  pumps. 

For  a  copy  of  the  20-page  brochure: 

Ampco  Metal,  Inc.  -  Milwaukee,  WI 


Magmeter  for  Food 
Processing  Plants 
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New  Antimicrobic 
Supplement  Simplifies 
Listeria  Detection 


Sparling  Instruments  of  El  Monte,  Califor¬ 
nia  has  a  flangeless,  electromagnetic  flow  meter, 
the  Tigermag,  that  is  ideal  for  food  processing 
facilities. 

The  Tigermag's  ceramic  liner  and  stainless 
steel  electrodes  tolerate  CIP  solutions,  steam  clean¬ 
ing  and  hose-down,  with  process  temperatures  of 
up  to 420°F.  It  carries  approval  by  the  3  A  Sanitary 
Council,  as  well  as  Factory  Mutual  and  CSA. 

Sparling  incorporates  a  unique  method  of 
programming  and  calibration  into  the  Model  625 
Tigermag.  This  microprocessor-based  system  is 
called  MAG-COMMAND™. 

Meter  variables  are  selected  and  changed 
from  outside  the  meter's  explosion-proof  enclo¬ 
sure  by  means  of  a  simple  magnetic  probe,  and  two 
hall-effect  sensors  which  are  mounted  on  the  dis¬ 
play  face  of  the  meter.  The  Tigermag  will  not 
effect  the  purity  of  the  process. 

An  innovative  menu-driven  internal  soft¬ 
ware  package  leads  you  through  all  choices.  Pa¬ 
rameters  are  selected  by  momentarily  placing  the 
magnetic  probe  adjacent  to  the  hall-effect  sensor. 
Each  menu  step  is  clearly  displayed  on  the  1 6  digit 
alphanumeric  readout. 

Mag-Command™  makes  it  unnecessary  to 
remove  screws  or  panels  to  change  program  set¬ 
tings. 

Some  of  the  menu  selections  are:  Flow  rate 
and  total,  security  lock,  selectable  engineering 
units,  full  scale  settings,  analog  or  pulse  output, 
damping,  low  flow  cutoff,  self  diagnostics  and 
others. 

Mag-Command™  can  be  easily  demon¬ 
strated  at  your  plant  location. 

Sparling  Instruments  Co.  -  El  Monte,  CA 


Simplify  testing  food  and  dairy  samples  for 
the  presence  of  Listeria  monocytogenes  with 
Bacto''^'^  Oxford  Antimicrobic  Supplement  and 
Bacto  ™  Oxford  Medium  Base.  This  selective 
medium  differentiates  Listeria  monocytogenes 
which  has  caused  recent  outbreaks  of  food-borne 
illness  resulting  in  severe  illness  and  death. 

Now,  more  convenient  preparation  of  Ox¬ 
ford  Medium  is  possible  using  Oxford 
Antimicrobic  Supplement.  This  supplement  is 
easily  rehydrated  to  eliminate  the  need  to  prepare 
and  Filter  sterilize  antimicrobic  solutions. 

New  FDA  regulations  which  require  Oxford 
Medium  for  Listeria  testing  can  be  met  by  adding 
Bacto  Oxford  Antimicrobic  Supplement  to  Ox¬ 
ford  Medium  Base. 

The  presence  of  an  indicator  system  within 
the  medium  eliminates  the  need  for  an  oblique- 
transmitted  light  source  forthe  detection  of  typical 
colonies.  Listeria  monocytogenes  isolates  are  ca¬ 
pable  of  hydrolyzing  esculin  which  results  in  black¬ 
ening  of  the  medium  around  the  colonies.  Other 
bacteria  capable  of  hydrolyzing  esculin  are  inhib¬ 
ited  by  the  lithium  and  antimicrobic  supplement 
which  is  added  to  the  final  medium. 

Bacto  Oxford  Antimicrobic  Supplement  fur¬ 
ther  extends  the  line  of  recommended  Listeria 
testing  media  which  are  available  from  Difco 
Laboratories.  Oxford  Medium  Base,  Oxford 
Antimicrobic  Supplement,  LPM  Agar  Base, 
Listeria  Enrichment  Broth,  McBride  Listeria  Agar, 
UVM  Modified  Listeria  Enrichment  Broth  and 
Listeria  Typing  sera  are  available  from  leading 
laboratory  distributors. 

Difco  Laboratories  -  Detroit,  MI 


Hazardous  Material 
Program  Kits 


A  new  Hazardous  Material  Program  Kit  for 
Kitchen  Services  is  available  now  from  Direct 
Safety  Co.  This  comprehensive  kit  is  designed  to 
help  employers  of  institutional  kitchen  staff  staff 
to  comply  with  all  five  of  OSHA's  Right-to  Know 
requirements:  A  written  hazard  communication 
plan,  hazard  inventory  requirements,  labeling  re¬ 
quirements,  employee  training,  and  provision  of 
easy  access  to  MSDS  (material  safety  data  sheets). 

A  unique  feature  of  the  kit  is  its  hazard 
communication  program  designed  to  be  easily 
customized  to  the  user.  The  kit  contains  informa¬ 
tion  for  the  manager  about  Right-to-Know  regula¬ 
tions  and  training  program  implementation.  It 
also  includes  an  MSDS  binder  with  easy  indexing 
system,  three  colorful  reference  wall  charts,  and 
30  chemical  resistant  labels.  Training  materials 
cover  Right-to-Know,  label  usage,  MSDS,  spill 
response,  hazmat  disposal,  first  aid,  protective 
equipment,  and  other  safety  requirements  for  haz¬ 
ardous  operations. 

The  Hazardous  Material  Program  Kit  for  the 
Kitchen  Services  is  one  of  four  kits  available.  For 
more  information  request  a  free  1991  MasterCata- 
log  from  Direct  Safety  Co. 

Direct  Safety  Co.  •  Phoenix,  AZ 


Please  circle  No.  257 


Please  circle  No.  254 


Please  circle  No.  256 


DAIRY.  FOOD  AND  ENVIRONMENTAL  SANITATION/AVGVST  1991  451 


Midwesco  Filter  Resources 
Introduces  A  New  Dairy  Grade 
Sonic  Horn 


Midwesco  Filter  Resources  intnxluces  a  new 
Dairy  Grade  Sonic  Horn  made  of  304  Stainless 
steel  .All  product  contact  surfaces  have  a  #4  finish 
and  all  comers  are  rounded  for  sanitary  services. 

USDA  standards  require  a  complete  clean 
up  of  all  contact  surfaces  after  each  batch  of 
product  is  run.  The  Midwesco  Dairy  Grade  Sonic 
Horn  has  been  designed  specifically  to  address  the 
clean  up  problems  a  conventional  sonic  horn  can 
represent.  This  Dairy  Grade  Sonic  Horn  is  as¬ 
sembled  with  only  six  stainless  steel  wing  bolts 
and  can  be  disassembled  quickly  and  easily.  It  is 
supplied  with  a  standard  mounting  flange  installed 
for  vertical  or  horizontal  mounting  or  can  be 
provided  with  custom  mounting  sleeves  fabri¬ 
cated  to  your  specifications.  Air  connections  are 
quick  connection,  Tri-Clamp®  with  Gortex® 
PTFE  seals. 

Automatic  timers,  controls  and  air  supply 
filters  can  be  supplied  upon  request. 

Sonic  horns  efficiently  fluidize  compacted 
solid  particles  so  that  they  will  flow  freely. 

The  sonic  energy  generated  by  the  horns 
reduces  the  accumulation  of  agglomerated  par¬ 
ticles  on  the  filter  bags  and  side  walls  of  the 
baghouse.  This  means  less  undergrade  product 
and  reduced  pressure  drop  across  the  filter  bags. 
Similar  successes  have  been  discovered  when 
horns  are  installed  in  the  spray  dryer.  Installing  a 
sonic  horn  can  result  in  a  substantial  savings  and 
return  the  cost  of  its  installation  in  just  a  few 
months. 

Midwesco  Filter  Resources,  Inc.  - 
Winchester,  VA 
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Ongoing  Field  Testing  of  BTG 
Process  Control  Sensors  for 
Dairy  Industry 

In-line,  continuous  measurement  of  sus¬ 
pended  solids  concentrations  is  one  of  the  special¬ 
ties  of  BTG.  Ongoing  field  testing  at  several 
major  dairy  producers  continues  to  yield  highly 
successful  results.  Excellent  correlation  has  been 
obtained  between  standard  lab  analysis  and  BTG 
sensors  in  testing  the  MEX-3  Suspended  Solids 
Transmitter  equipped  with  the  newest  4-Beam 
Sensor,  the  Food  Grade  (FG)  model. 


In  conformance  with  strict  milk  industry 
requirements  and  regulations,  this  sensor  is  pack¬ 
aged  with  a  standard  three  inch  3-A  dairy  fitting, 
and  a  Tri-Clamp®  sanitary  clamp.  This  instru¬ 
mentation  offers  the  user  continuous,  accurate  fat 
content  information,  for  maximized  control  with¬ 
out  the  delays  inherent  in  lab  analysis. 

The  Food  Grade  (FG)  Sensor,  used  with 
the  MEX-3  Electronics,  is  proving  to  be  the  reli¬ 
able  source  for  reliable  results  when  monitoring 
and  controlling: 

•  fat  content  for  milk  standardization. 

•  effluent  quality  for  detection  of  milk 
spills/loss. 

•  chemical  usage  and  cycle  duration  in 
CIP  operations. 

BTG  Inc.  -  Decatur,  GA 

Please  circle  No.  259 
on  vour  Reader  Service  Card 


The  Klorman  Chlorine 
Feeder  Unit 

CONCERTCONTROLSYSTEMS  presents 
KLORMAN,  a  new  chlorinating  system  that  auto¬ 
matically  doses  chlorine  from  patented  calcium 
hypochlorite  tablets  directly  into  water  lines,  elimi¬ 
nating  problems  with  chlorine  gas  and  liquid. 
KLORMAN  is  patented  and  registered  with  the 
USDA/EPA  fordisinfection  and  sanitation  in  food, 
meat,  poultry  and  egg  processing  plants. 

KLORMAN  makes  sanitation  safe,  simple 
and  economical.  One  cartridge  of  tablets  chlori¬ 
nates  1 0.OfX)  gallons  of  water  at  20-50  ppm  for  0.4 
cents  per  gallon.  The  unit  can  be  mounted  in-line 
,  on  a  wall  mount  or  portable  stand  for  use  with 
water  wash  down  hoses. 

Concert  Control  Systems  - 
Myrtle  Beach,  SC 

Please  circle  No.  260 
on  your  Reader  Service  Card 


New  Product  Saves  Time 
and  Money  in  Micro  Labs 

The  Prefilled  Disposable  Dilution  Bottle  is 
saving  time  and  money  in  micro  laboratories.  The 
bottle  eliminates  the  expense  and  wasted  time  of 
bottle  washing,  dilute  preparation  and  autoclav¬ 
ing.  The  bottles  are  always  accurately  filled, 
always  sterile,  disposable  and  inexpensive.  The 
bottles  are  pre-filled  with  a  variety  of  formulations 
for  dairy  and  food,  water/wastewater,  cosmetic 
and  pharmaceutical  testing. 

These  bottles  are  easy  to  use.  Just  take  the 
pre-filled  bottle  off  the  shelf,  twist  open  the  top 
and  start  the  testing  procedure.  Gone  is  the  aggra¬ 
vation,  wasted  time  and  expense  of  bottle  wash¬ 
ing,  dilute  mixing  and  measuring,  and  autoclav¬ 
ing.  Laboratories  operate  faster,  more  efficiently 
and  the  lab  technicians  become  more  productive. 

The  bottles  are  manufactured  by  AID-PACK, 
INC.  of  Gloucester,  MA,  and  FDA  registered  drug 
manufacturer  pioneering  technologically  innova¬ 
tive  products.  For  a  free  sample: 

AID-PACK,  INC.  -  Gloucester,  MA. 

Please  circle  No.  261 
on  vour  Reader  Service  Card 
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lAMFES 


International  Association  of  Milk,  Food  and  Environmental  Sanitarians,  Inc. 

Prices  Effective  March  1,  1991 


Qty. 


lAMFES  Booklets 


Procedures  to  Investigate  Waterborne  Illness  _ 

$5.00/member;  $7.50/non-member 

Procedures  to  Investigate  Foodborne  Illness  -  new  4th  Edition  _ 

$5.00/member;  $7.50/non-member 

Procedures  to  Investigate  Arthropod-borne  and  Rodent-borne  Illness  _ 

$5.00/member;  $7.50/non-member 

Multiple  copies  available  at  reduced  prices.  Subtotal  _ 

Shipping _ 

Add  $1.50  for  first 
item.  $.75  for  each 
additional  item 

Booklet  Total— 


3-A  Sanitary  Standards 

Qty.  Total  $ 


Complete  set  3-A  Dairy  Standards 
$33  member;  $49.50  non-member 

Complete  set  3-A  Dairy  &  Egg  Standards 
$48  member;  $72  non-member 

3-A  Egg  Standards 

$28  member;  $42  non-member 


Five-year  Update  Senrice  on  3-A  Sanitary  Standards  (additional  postage  not  required) 

3-A  Dairy  &  Egg  Standards 
$44  member;  $66  non-member 

Subtotal 


U.S.  Shipping 

Add  $3.25  for 
each  item 


Shipping 
Outside  U.S. 
Add  $8.25 

3-A  Sanitary  Standards  Total _ 
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Sanitary  Design 


A  Mind  Set  (Part  11) 

by  Donald  J.  Graham 
Senior  Food  Technologist 
Sverdrup  Corp. 

St.  Louis,  MO 


Once  the  site  is  selected  and  the  necessary  site  criteria 
for  building  a  food  processing  plant  are  met,  the  design 
engineer  and  the  processor  must  make  some  basic  decisions 
about  the  shape  and  size  of  the  building  or  buildings  to  be 
erected. 

Some  food  processes  are  better  housed  in  multi-storied 
buildings,  others  in  single-storied  buildings.  Deciding 
which  building  type  to  use  must  take  into  account  the 
product  to  be  processed,  amount  of  land  available  and  local 
codes.  Some  processes  that  have  many  components  to  the 
process,  or  a  sensitive  product,  may  be  better  suited  to  a 
multi-story  plant  so  that  product  can  be  transferred  by 
gravity  rather  than  by  conveyers,  elevators  or  other  powered 
mechanical  transport  systems  that  have  inherent  sanitation 
problems.  Other  processes  and  products  lend  themselves  to 
single-story  facilities.  Basically,  the  shape  and  number  of 
floors  in  a  plant  are  issues  in  a  business  decision  since  either 
type  of  plant  can  be  built  to  meet  sanitary  design  criteria. 

Walls 

The  outer  walls  of  a  food  processing  facility  should  be 
constructed  to  be  rodent  proof.  Before  the  walls  are  erected, 
the  foundation  should  be  designed  and  constructed  to  accom¬ 
modate  the  rodent  proofing  required  in  a  food  plant.  For 
example,  for  a  slab  floor,  the  footers  should  be  constructed 
with  a  rodent  flange  24  inches  below  grade  extending  12 
inches  out  at  right  angles  to  the  foundation.  This  flange  will 
prevent  rats  from  burrowing  under  the  floor  slab  and 
chewing  their  way  through  vulnerable  places  into  the  plant. 

If  the  building  has  a  basement  or  cellar,  its  floor  should 
be  tied  directly  to  the  solid  wall  foundation.  This  will  create 
a  solid  box  that  will  be  an  effective  pest  barrier. 

The  best  walls  for  a  food  processing  plant  are  poured 
concrete  that  have  been  troweled  smooth  to  a  standard  of  no 
more  than  one  1/8  inch  diameter  hole  per  square  foot. 
Poured  concrete  walls  do  not  have  the  seams  that  require 
caulking  that  are  found  in  precast  or  tilt  up  construction. 
Poured  concrete  is  more  expensive  and  requires  on-site 
construction  of  forms  and  finishing.  However,  poured 
concrete  in  areas  where  precasting  or  tilt  up  construction  is 
not  available  or  feasible  may  be  the  only  type  of  concrete 
wall  that  can  be  used. 

Precast  or  tilt  up  walls  have  proven  to  be  a  rapid  and 
economical  way  of  erecting  a  food  processing  plant.  Their 
main  disadvantages  are  the  time  and  expense  necessary  to 
adequately  caulk  all  the  joints  and  seams  between  panels. 


The  caulking  must  be  periodically  maintained.  A  relatively 
new  innovation  using  notched  beams,  notched  precast  wall 
panels  and  double-tee  precast  roof  panels  is  being  used 
successfully  on  a  food  processing  plant  that  the  Sverdrup 
Corporation  currently  has  under  construction.  The  technique 
entails  precasting  the  wall  panels  and  the  roof  support  beams 
complete  with  notches  large  enough  to  accommodate  the 
precast  double  tees  of  the  roof  panels.  When  lifted  into  place 
the  double  tees  fit  into  the  notches  rather  than  resting  on  top 
of  the  beams  or  walls.  By  fitting  inside  the  notch,  the  dust¬ 
collecting  flat  surfaces  on  top  of  the  beams  or  wall  panels 
that  are  usually  associated  with  this  type  of  construction  are 
eliminated.  It  is  then  a  simple  matter  to  fill  and  caulk  the 
spaces  around  the  double  tees  creating  a  cosmetically  attrac¬ 
tive  and  sanitary  structure.  Not  every  precaster  is  equipped 
to  fabricate  notched  wall  panels  but  the  economics  of  faster 
on-site  erection,  coupled  with  definite  sanitation  advantages, 
should  see  this  type  of  construction  becoming  increasingly 
popular.  The  same  standard  for  wall  smoothness  and 
absence  of  defects  outlined  for  poured  concrete  applies  to 
both  precast  and  tilt  up  walls  but  is  easier  to  obtain. 

A  word  of  caution  about  precast,  tilt  up  and  concrete 
block  should  be  noted.  If  a  parting  agent  is  used  to  facilitate 
the  removal  of  the  panel  or  block  from  the  form  then  the 
agent  should  be  tested  to  make  sure  it  is  compatible  with  any 
wall  covering  (epoxy,  paint  etc.)  before  it  is  used.  If  it  is 
not  compatible  then  peeling  will  result  and,  as  food  proces¬ 
sors  know  well,  peeling  paints  are  not  welcome  in  food 
processing  plants. 

Concrete  block  is  a  second  choice  for  wall  construction. 
If  block  is  selected  it  must  be  a  high  density  type.  Volcanic 
ash  or  cinder  block  are  not  acceptable  for  food  processing 
facilities.  They  are  too  porous  and  will  absorb  moisture  and 
bacteria  and  may  allow  them  to  penetrate  directly  to  the  core 
of  the  block  where  they  are  virtually  impossible  to  dislodge. 
Nor  is  low  density  block  recommended  since  moisture, 
bacteria  and  mold  can  penetrate  the  surface  and  also  create 
sanitation  problems.  However,  a  good  quality  sealer  can 
close  the  pores  sufficiently  to  overcome  these  disadvantages. 
Even  when  sealed  in  this  way,  low  density  walls  still  require 
a  good  maintenance  program  to  remain  effectively  sealed. 

When  concrete  block  is  laid,  the  first  course  should  have 
the  center  core  filled  with  mortar  to  make  an  effective  seal 
against  insects  entering  through  the  joint  created  at  the 
junction  with  the  foundation  and  so  gaining  access  to  the 
rest  of  the  wall.  The  top  course  of  block  must  also  be  capped 
off  to  prevent  access  by  both  insects  and  rodents. 
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Another  common  wall  material  that  is  used,  but  not  recom¬ 
mended  for  food  plants,  is  corrugated  metal  siding.  Corru¬ 
gated  metal  damages  easily  and  is  difficult  to  make  rodent 
and  insect  proof.  If,  however,  it  is  used,  the  outside 
corrugation  must  be  blocked  and  caulked  at  the  foundation 
and  at  the  top,  to  prevent  access  by  rodents,  insects  and  other 
fiests.  Once  inside  the  corrugations  they  can  roam  up  and 
down  the  walls  at  will  finding  openings  into  the  plant  making 
any  pest  control  program  extremely  difficult. 

Plant  walls  will,  at  one  time  or  another,  require  penetra¬ 
tions  for  access  by  utilities  or  for  other  reasons.  These 
penetrations  should  be  well  planned  ahead  of  time  and  the 
timing  of  them  coordinated  with  the  utility  or  other  services 
being  taken  through  the  wall.  Once  the  penetration  is  made, 
it  should  be  used  and  sealed  the  same  day,  if  at  all  possible. 
Leaving  it  open  overnight  will  probably  result  in  one  or  more 
pests  invading  the  wall  which  if  it  has  an  exposed,  insulated, 
or  hollow  core  will  provide  them  an  excellent  home. 

Loading  Docks/Platforms 

Loading  docks  and  platforms  are  ideal  entry  points  for 
rodents,  insects  and  birds,  especially  sparrows. 

The  docks  and  platforms  should  be  built  at  least  three 
feet  or  the  height  of  a  truck  bed  above  the  ground.  Rodents 
can  jump  considerable  distances  and  anything  lower  may 
permit  them  to  gain  access  to  the  open  doorway  and  into  the 
plant.  The  underside  of  the  dock  opening  should  also  be 
lined  with  a  smooth  material  such  as  galvanized  metal  or 
smooth,  hard  plastic  board  to  prevent  rodents  from  climbing 
into  the  building.  To  repel  access  by  rodents,  a  twelve  inch 
overhang  should  be  part  of  the  dock  or  platform. 

Insects  can  be  discouraged  by  the  use  of  truck  door 
seals,  rapid  open/close  doors  and  air  curtains.  The  truck  yard 
should  be  paved  to  prevent  dust  contamination  from  entering 
the  plant.  Overhangs  should  be  constructed  to  be  free  of 
potential  or  actual  roosting  places  for  birds.  Not  only  will 
birds  use  supporting  structures  to  roost  and  their  feces  drop 
on  the  goods  being  loaded  or  unloaded  from  the  trucks  but 
most  will  also  work  their  way  into  the  plant  at  the  first 
opportunity.  The  docks  should  be  constructed  or  renovated 
to  eliminate  canopies  and  so  that  trucks  are  snug  against  the 
seals  while  loading  or  unloading. 

Rail  Sidings 

Rail  sidings  should  be  paved  with  concrete  at  the 
unloading  and  loading  platforms.  Unpaved  areas  are  hard 
to  keep  clean  and  can  attract  pests,  especially  from  spilled 
material  that  is  hard  to  clean  up  completely.  The  platform 
should  be  large  enough  to  temporarily  store  the  dunnage 
from  the  rail  cars  as  they  are  being  unloaded.  Since  rail 
platforms  make  ideal  locations  for  access  by  pests  they  must 
be  kept  clean  and  uncluttered  as  possible.  Nothing  should 
be  stored  on  them  for  any  length  of  time. 

References 
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lAMFES 


Announces  the  Availability 
of  the  NEW 

Procedures  to 
Implement  the 
Hazard  Analysis  at 
Critical  Control 
Point  (HACCP) 
System  Manual 

This  manual,  the  latest  in  a  series  of 
procedural  manuals  developed  by  the 
lAMFES  Committee  on  Communi¬ 
cable  Diseases  Affecting  Man,  pro¬ 
vides  vital  information,  including,  pro¬ 
cedures  to: 

•Implement  the  HACCP  System  •Ana¬ 
lyze  Hazards  and  Assess  Risks  •Deter¬ 
mine  Critical  Control  Points  •Monitor 
Critical  Control  Points  •  Collect  Samples 
•Test  Samples  for  Pathogens  •Evaluate 
Processing  Systems  for  Hazards  •Dia¬ 
gram  Processing  Systems  •Measure 
Time-Temperature  Exposure  of  Foods 
•Conduct  Experimental  Studies  •Mea¬ 
sure  pH  •Measure  Water  Activity,  etc.  I 

For  Order  Information ,  Contact  lAM¬ 
FES  at  800-369-6337  (U.S.),  800-284- 

6336  (Canada)  or  FAX  515-232-4736. 

V _ _ _ 
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Updates  .  .  . 


NCIMS  Lowers  SCC  Level  to  750,000 
Amended  NMC  Proposal  Accepted 

Delegates  at  the  23rd  National  Conference  on  Interstate 
Milk  Shipments  (NCIMS),  held  April  22-26,  approved  an 
amended  NMC  proposal  which  will  lower  the  actionable 
somatic  cell  count  (SCC)  level  from  the  current  one  million 
to  750,000  cells/ml  effective  July  1,  1993.  The  original 
NMC  proposal  recommended  lowering  the  actionable  limit 
to  500,000  (see  Udder  Topics,  February  1991). 

The  last  time  the  federal  SCC  standard  was  reduced  was 
July  1,  1986,  when  it  was  lowered  from  1.5  million  to  one 
million  cells/ml.  Since  then,  some  states  have  adopted  lower 
SCC  standards.  California  has  the  lowest  at  600,000. 

The  other  proposal  NMC  submitted  to  NCIMS  was  to 
establish  a  state/national  program  to  collect  and  report  bulk 
tank  SCC.  Although  the  original  proposal  was  not  approved, 
a  resolution  supporting  NMC  efforts  to  develop  a  national 
SCC  data  base  was  adopted  by  the  delegates.  The  resolution 
encourages  states  to  voluntarily  provide  NMC  with  at  least 
one  bulk  tank  SCC  for  each  dairy  herd  on  an  annual  basis. 
This  data  will  enable  NMC  to  monitor  the  quality  of  the 
nation's  milk  supply  as  it  relates  to  udder  health. 

A  proposal  submitted  by  the  NCIMS  Goat  Milk  Com¬ 
mittee  to  exempt  goat  milk  from  a  SCC  limit  of  less  than 
one  million  cells/ml  was  approved.  Research  indicates  that 
goat  milk  SCC  is  considerably  higher  than  cow  milk,  even 
in  the  absence  of  intramammary  infection.  A  SCC  limit  of 
less  than  one  million  would  cause  the  majority  of  goat  herds 
to  be  in  violation  of  the  federal  SCC  limit.  NMC  passed  a 
resolution  at  the  1991  annual  meeting  recommending  that 
goat  milk  SCC  standards  be  maintained  at  the  current  level. 

The  delegates  also  approved  a  proposal  whereby  States 
shall  report  electronic  SCC's  below  100,000  cells/ml  as  "less 
than  100,000."  The  rationale  behind  this  proposal  was  that 
SCC's  determined  electronically  may  not  be  accurate  below 
100,000.  This  only  applies  to  States  -  it  does  not  impact  the 
DHI  SCC  reporting  system  or  industry  SCC  testing  and 
reporting. 

NCIMS  meets  every  other  year  to  consider  proposed 
changes  in  the  Pasteurized  Milk  Ordinance  and  allied  docu¬ 
ments  which  establish  the  conditions  under  which  Grade  "A" 
milk  is  inspected,  produced,  hauled,  processed,  stored  and 
packaged.  Conference  participants  include  representatives 
from  industry,  state/federal  agencies  and  educational  insti¬ 
tutions.  Voting  delegates  are  limited  to  state  rating  and 
enforcement  agency  representatives.  All  Conference  actions 
are  subject  to  review  and  concurrence  by  the  Food  and  Drug 
Administration.  This  review  process  is  currently  underway. 
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Upcoming  W.  L.  A.  Meeting 

The  Wisconsin  Laboratory  Associations  1991  Annual 
Education  Conference  will  be  held  at  the  Milwaukee  Marriott 
Convention  Center  in  Brookfield,  WI  on  September  12th  and 
13th. 

Sessions  will  be  offered  in  three  categories:  Food  and 
Dairy,  Water  and  Wastewater,  and  Public  Health.  General 
Sessions  will  address  Laboratory  Computer  Networking,  the 
Re-Sampling  Syndrome,  Lab  Fume  Hood  Safety,  and  Com¬ 
municating  Science  and  Technology. 

Exhibits  of  the  latest  in  laboratory  equipment  and 
suppliers  will  be  available  to  demonstrate  products  and 
answer  questions. 

On  Friday  afternoon,  workshops  will  be  conducted. 
Michael  H.  Brodsky,  Chief  of  Environoment  Bacteriology 
and  Microbiology  Support  Services  with  the  Ontario  Min¬ 
istry  of  Health  will  conduct  a  workshop  entitled  "Quality 
Assurance  in  the  Laboratory:  Putting  Theory  into  Practice." 
George  H.  Nelson,  Professor  of  Microbiology  at  the  Univer¬ 
sity  of  Wisconsin-Stout  will  conduct  a  workshop  entitled 
"Bacteriology  Quality  Control  Procedures  for  Laboratory 
Technicians." 

Also  on  Friday,  Certification  Exams  will  be  given  by 
the  Association  Boards  of  Certification  (ABC)  for  analysts 
interested  in  the  voluntary  wastewater  laboratory  analyst 
certification  program. 

WLA  members  should  expect  conference  registration 
materials  to  arrive  in  late  July.  Non  members  interested  in 
the  conference  can  contact  Malin  Benicek,  WLA  President 
at  (414)547-5531  x  250,  or  write  to  Wisconsin  Laboratory 
Association,  P.O.  Box  28045,  Green  Bay,  WI  54304  for 
more  information. 


Food  and  Environmental  Hazards  to  Health 


Yersinia  enterocolitica  Infections  During  the 
Holidays  in  Black  Families-Georgia 

During  the  1988-89  winter  holidays  (i.e..  Thanksgiving 
through  New  Year's  day),  and  outbreak  of  gastroenteritis 
caused  by  raw  chitterlings  (i.e.,  pork  intestines,  a  traditional 
winter  holiday  food  in  some  black  families)  contaminated 
with  Yersinia  enterocolitica  0:3  occurred  among  15  children 
in  metropolitan  Atlanta.  All  the  children  were  black,  and 
1 1  were  enrolled  in  the  Women,  Infants  and  Children  (WIC) 
Program.  Chitterlings  had  been  prepared  in  12  of  13  case 
households  and  five  of  26  control  households  (p<0.(X)l). 
The  infecting  organism  was  primarily  transferred  from  the 
raw  chitterlings  to  the  children  through  contact  with  the 
hands  of  the  foodhandlers.  Of  child-caretakers  enrolled  in 
the  Fulton  County  (the  county  where  most  of  the  cases 
occurred)  WIC  Program,  nearly  half  reported  household 
preparation  of  chitterlings  for  a  Thanksgiving,  Christmas,  or 
New  Year's  Day  meal. 

To  increase  community  awareness  about  the  potential 
risk  for  acquiring  yersiniosis  from  raw  chitterlings,  par¬ 
ticularly  among  WIC  Program  participants,  a  supplementary 
lesson  plan  was  developed  and  incorporated  from  October 
1989  to  January  1990  into  an  existing  Fulton  County  WIC 
Program  group  nutrition  education  program.  The  lesson 
included  a  lecture  and  discussion  that  informed  mothers, 
grandmothers  and  other  child-caretakers  about  1)  the  signs 
and  symptoms  of  yersiniosis  in  children;  2)  the  transmission 
of  Y.  enterocolitica  infections  to  children  through  direct  and 
indirect  contact  with  contaminated  raw  chitterlings;  3)  the 
need  for  special  care  when  handling  raw  chitterlings  because 
of  potential  contamination  with  bacteria;  and  4)  the  preven¬ 
tion  of  Y.  enterocolitica  infections.  Means  of  preventing 
illness  discussed  with  each  group  included  1)  careful 
handwashing  by  persons  cleaning  chitterlings  before  touch¬ 
ing  a  child  or  anything  used  by  a  child  (e.g.,  a  toy  or  bottle) 
and  2)  not  allowing  children  to  touch  raw  chitterlings.  All 
WIC  Program  enrollees  who  attended  classes  or  obtained 
vouchers  during  the  winter  holidys  were  also  given  an 
educational  flyer  summarizing  key  points  of  the  lesson  plan; 
enrollees  were  encouraged  to  share  the  flyer  with  other 
household  foodhandlers. 

Editorial  Note:  Y.  enterocolitica  causes  an  enteric  infection 
with  fever,  diarrhea,  and  abdominal  pain.  The  recent 
emergence  of  Y.  enterocolitica  0:3  infections  in  the  United 
States  appears  to  have  been  accompanied  by  the  establish¬ 
ment  of  a  widely  distributed  swine  reservoir:  chitterlings 
from  many  regions  of  the  country  harbor  Y.  enterocolitica 
0:3  (1).  Because  chitterlings  are  a  common  traditional  food 
in  some  black  households,  particularly  during  the  winter 
holidays,  they  probably  represent  an  important  vehicle  for 
transmitting  infections  to  children. 

Yersiniosis  should  be  suspected  in  black  infants  and 
children  with  febrile  diarrheal  illnesses  during  the  winter 
holidays.  During  the  winter,  hospitals  with  large  black 


pediatric  populations  should  consider  routinely  culturing  all 
stool  specimens  on  cefsulodin-irgasan-novobiocin  (CIN) 
agar,  a  medium  selective  for  Yersinia. 

Cleaning  raw  chitterlings  is  a  labor-intensive  and  time- 
consuming  process  that  may  expose  household  members  to 
potentially  infectious  agents.  Because  the  potential  for 
transmission  of  the  agent  is  strongest  from  foodhandlers  to 
children,  someone  other  than  the  foodhandler  should  care  for 
the  children  while  chitterlings  are  being  prepared. 

The  efforts  of  the  Fulton  County  Health  Department 
indicate  that  educational  messages  can  be  incorported  into 
existing  WIC  educational  programs;  these  messages  can 
provide  information  to  child-caretakers  about  transmission 
and  prevention  of  Y.  enterocolitica  infections  due  to  con¬ 
taminated  chitterlings.  Information  on  the  lesson  plan  and 
a  copy  of  the  educational  flyer  is  available  from  the  WIC 
Program  Office,  Fulton  County  Health  Department;  tele¬ 
phone  (404)  730-1441. 

MMWR  11/16/90 

Laboratory-Acquired  Meningococcemia  -  Cali¬ 
fornia  and  Massachusetts 

Although  Neisseria  meningitidis  is  commonly  isolated 
in  clinical  laboratories,  laboratory-acquired  infection  is  rare. 
This  report  describes  two  fatal  cases  of  meningococcal 
infection  in  laboratory  workers;  both  of  these  cases  probably 
were  laboratory  acquired. 

Case  1.  On  March  8,  1988,  a  clinical  laboratory 
bacteriologist  in  California  became  ill  with  influenza-like 
symptoms  and  nausea.  During  the  next  24  hours,  she 
developed  fever,  myalgias,  arthralgias,  diarrhea,  skin  lesions 
and  confusion.  Her  husband  informed  ambulance  personnel 
that  she  had  had  a  mishap  in  the  laboratory  approximately 
1  week  earlier  with  a  type  of  organism  that  causes  menin¬ 
gitis. 

When  hospitalized  at  10  p.m.  on  March  9,  she  was 
hypotensive  with  numerous  petechial  and  purpuric  lesions 
on  her  face,  neck,  trunk  and  extremities;  she  died  6  hours 
later.  The  final  autopsy  diagnosis  was  "clinical  acute 
intractable  shock,  consistent  with  acute  meningococcemia." 
Blood  cultures  and  cerebrospinal  fluid  studies  were  negative. 
Serum  was  positive  by  a  bivalent  (groups  C  and  W135)  latex 
agglutination  test  for  N.  meningitidis.  A  throat  culture  grew 
N.  meningitidis. 

No  mishap  had  been  reported  at  the  hospital  laboratory 
where  the  patient  worked,  nor  could  the  patient's  co-workers 
recall  any  episode;  no  additional  information  regarding  a 
mishap  could  be  discovered.  During  the  previous  3  months, 
the  patient  worked  with  only  one  known  N.  meningitidis 
isolate,  which  was  obtained  from  the  blood  of  a  patient  with 
acute  meningitis  and  cultured  by  the  affected  laboratory 
worker  5-6  days  before  onset  of  her  symptoms.  Both  the 
workplace  isolate  and  the  laboratory  worker's  nasopharyn- 
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geal  isolate  were  identified  as  N.  meningitidis  serogroup  C 
by  the  Microbial  Diseases  Laboratory  of  the  California 
Department  of  Health  services. 

CDC  performed  isoenzyme  testing  on  the  laboratory 
worker's  nasopharyngeal  isolate,  the  workplace  isolate  and 
14  other  unrelated  but  recently  isolated  group  C  strains  from 
throughout  northern  California.  The  isoenzyme  type  of  the 
laboratory  worker’s  isolate  and  the  workplace  isolate  were 
identical  and  rare.  They  differed  from  the  14  northern 
California  isolates  and  from  a  collection  of  256  group  C 
meningocci  isolated  between  1986  and  1989. 

Case  2.  On  the  morning  of  September  6,  1988,  a 
microbiology  technician  at  a  teaching  hospital  in  Massachu¬ 
setts  presented  to  the  hospital's  employee  health  clinic  with 
a  history  of  several  days  of  rhinorrhea,  sore  throat  and 
myalgias.  She  was  sent  home  at  1  p.m.  with  a  diagnosis  of 
viral  syndrome.  Twelve  hours  later,  she  presented  to  the 
emergency  room  semiresponsive,  hyjtotensive,  dyspneic, 
and  with  petechial  and  purpuric  skin  lesions.  A  gram  stain 
of  the  buffy  coat  of  her  blood  showed  gram  negative 
diplococci.  Despite  antibiotic  therapy,  she  died  6  1/2  hours 
later.  Blood  cultures  grew  N.  meningitidis  group  B. 

For  several  days  before  her  hospitalization  the  patient 
had  been  working  in  the  bacteriology  laboratory  at  the 
teaching  hospital  despite  her  upper  respiratory  infection 
symptoms.  The  laboratory  had  not  isolated  N.  meningitidis 
during  the  3  weeks  before  the  patient's  illness.  On  Septem¬ 
ber  3  and  4,  the  patient  worked  in  the  bacteriology  laboratory 
of  another  hospital.  She  had  been  observed  using  gloves  to 
subculture  an  N.  meningitidis  isolate,  and  she  had  extensive 
rhinorrhea. 

Both  the  workplace  isolate  and  the  patient's  blood 
culture  isolate  were  identified  as  N.  meningitidis  serogroup 
B.  Isoenzyme  testing  performed  by  CDC  on  the  patient's 
blood  isolate,  the  workplace  isolate  and  nine  other  unrelated 
but  recently  isolated  group  B  strains  from  Massachusetts 
demonstrated  that  the  isoenzyme  pattern  of  the  patient  and 
workplace  isolate  were  identical.  They  differed  from  the 
nine  other  Massachusetts  group  B  isolates. 

Editorial  Note:  Laboratory-acquired  infection  with  N. 
meningitidis  is  rare.  Three  previous  case  reports  describe 
infections  in  persons  working  in  research  laboratories  who 
handled  meningocollal  organisms  frequently  and  in  large 
volumes;  two  of  these  occurred  before  the  availability  of 
effective  vaccines  and  antibiotic  therapy. 

Although  N.  meningitidis  was  never  isolated  from  the 
blood  of  the  laboratory  worker  in  California,  other  evidence 
supports  the  conclusion  that  she  had  laboratory-acquired 
meningococcal  infection.  The  worker  in  Massachusetts  may 
have  been  at  increased  risk  for  meningococcal  infection; 
several  studies  suggest  that  concurrent  viral  infection  in¬ 
creases  the  risk  of  developing  invasive  meningococcal 
infection. 

These  cases  represent  the  first  reports  of  meningococcal 
infection  acquired  in  the  clinical  laboratory  setting.  Al¬ 
though  laboratory  workers  frequently  handle  specimens  and 
cultures  containing  meningococci,  the  labofatory  workers 
probably  are  not  at  increased  risk  of  infection  when  standard 
microbiologic  practices  are  followed. 


Meningococci  may  be  present  in  specimens  of  pharyn¬ 
geal  exudates,  cerebrospinal  fluid,  blood  and  saliva.  Labo¬ 
ratory  workers  may  be  exposed  to  organisms  by  inoculation, 
ingestion  and  droplet  or  aerosol  exposure  of  the  mucous 
membranes.  Guidelines  for  laboratory  workers  who  handle 
meningococci  include  use  of  protective  gloves  and  labora¬ 
tory  coats  and  decontamination  of  all  infectious  wastes.  A 
class  II  biological  safety  cabinet  should  be  used  when  me¬ 
chanical  manipulations  that  have  high  aerosol  potential  are 
performed.  Work  involving  high  concentrations  or  large 
quantities  of  organisms  should  be  performed  in  a  biosafety 
level  3  laboratory;  laboratory  workers  in  this  setting  should 
be  immunized  with  the  tetravalent  meningococcal  polysac¬ 
charide  vaccine  that  includes  serogroups  A,  C,  Y  and  W135 
but  does  not  include  serogroup  B,  currently  the  most 
common  serogrop  in  the  United  States.  In  the  event  of  any 
incident  or  exposure  involving  meningococci,  workers  should 
seek  prompt  medical  attention.  Persons  with  percutaneous 
exposure  to  meningococci  should  receive  chemoprophylaxis 
with  penicillin;  those  with  mucosal  exposure  should  be 
treated  with  rifampin. 

MMWR  1/25/91 


Malaria  in  Tourists  To  The  Dominican  Repub¬ 
lic 

The  Dominican  Republic  has  become  a  popular  vaca¬ 
tion  site  for  Canadians.  Currently,  malaria  prophylaxis  is 
only  recommended  for  the  rural  areas  in  the  Dominican 
Republic;  the  provinces  bordering  on  Haiti  are  considered 
to  be  at  especially  high  risk.  The  coastal  tourist  areas  are 
not  considered  to  be  of  risk  for  exposure  to  malaria  and, 
therefore,  prophylaxis  is  not  recommended  when  travelling 
to  these  areas.  In  May  1990,  2  Canadians  with  falciparium 
malaria  acquired  in  Costa  Ambar,  just  east  of  Puerto  Plata 
in  the  north  coast  tourist  area,  were  seen  at  the  McGill 
University  Centre  for  Tropical  Diseases.  The  2  cases  were 
residents  of  Montreal  vacationing  in  their  country  home  in 
Costa  Ambar. 

Case  1.  This  was  a  59-year-old  male  who  presented  to 
Montreal  General  Hospital  on  26  May,  1990,  14  days  after 
having  returned  from  a  1-week  visit  to  his  country  home  in 
the  Dominican  Republic.  He  complained  of  a  4-day  history 
of  spiking  fevers  and  left  flank  pain.  He  had  started  visiting 
the  Dominican  Republic  2  years  earlier  when  he  bought  a 
beach  house  in  Costa  Ambar.  In  December  1989,  March 
1990  and  May  1990,  he  had  stayed  there,  and  in  December 
1989  he  also  took  a  side  trip  to  Santiago.  This  is  the  only 
time  that  he  had  travelled  from  the  coastal  region.  At  no 
time  had  he  travelled  in  documented  malarious  provinces. 
His  past  history  was  non-contributory. 

At  presentation,  the  4  days  of  spiking  fevers,  headaches, 
myalgias  and  1  day  of  flank  pain  led  to  the  diagnosis  of  a 
urinary  tract  infection  (UTI).  He  was  not  considered  to  have 
been  in  a  malarious  area.  He  was  treated  with  Septra® 
double  strength  (DS)  bid.  He  was  sent  home,  and  he  returned 
the  following  day,  27  May,  with  persistent  fevers.  A  malaria 
smear  revealed  a  number  of  distorted  thin  ring  forms  con- 
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sistent  with  falciparum  malaria  (1%  parasitemia).  Initial 
laboratory  work  included  2  blood  cultures-negative,  urine 
culture-negative,  hemoglobin-normal,  and  platelets  decreased 
to  57  X  lO’/L.  Urinalysis  revealed  few  cellular  casts,  1  red 
cell  cast,  Ig/L  of  protein,  and  a  few  red  blood  and  epithelial 
cells.  He  was  treated  with  chloroquine  phosphate  and 
defervesced  within  2  days.  Malaria  serology  (indirect 
immuno-fluorescent  antibody  test  with  Plasmodium 
falciparum  on  13  June  (22  days  after  onset  of  symptoms) 
was  1:1000  (normal  1:128). 

Case  2.  His  51 -year-old  wife  was  in  the  Dominican 
Republic  from  29  April  to  14  May  vacationing  in  the  same 
place.  She  was  not  ill  there  and  has  had  no  other  interna¬ 
tional  travel,  or  significant  past  medical  history  and  was 
taking  no  medication. 

On  15  May,  1  day  after  returning  to  Canada,  she 
developed  a  spiking  fever  to  40°C,  headaches,  myalgias  and 
some  loose  bowel  movements.  Four  days  after  the  onset  of 
symptoms,  she  was  seen  by  a  physician  who  prescribed 
Septra®  DS  bid  x  10  days  for  a  presumed  UTI  based  on  a 
urine  dipstick  positive  for  nitrites.  Five  days  after  starting 
Septra®,  the  fevers  disappeared. 

In  retrospect,  with  her  husband's  diagnosis,  her  malaria 
serology  was  done  13  June  (one  month  after  onset  of 
symptoms)  and  was  positive  at  1 :2000.  Malaria  responding 
to  Septra®  DS,  was  considered  the  most  likely  diagnosis. 

These  2  cases  of  malaria,  in  a  supposedly  malaria-ffee 
area,  are  of  concern,  especially  in  light  of  the  high  number 
of  tourists  who  frequent  this  region.  The  delay  or  lack  of 
a  diagnosis  was  at  least  partially  due  to  the  understanding 
that  malaria  was  not  considered  a  risk  in  this  area.  The 
authors  suggest  that  diagnosis  of  all  cases  of  malaria  in  this 
area  be  vigilantly  reported,  that  malaria  be  seriously  consid¬ 
ered  in  anyone  with  fever  vacationing  or  returning  from  this 
area,  and  that  a  re-assessment  of  the  areas  in  the  Dominican 
Republic  where  malaria  transmission  occurs  be  expanded  to 
include  the  coastal  tourist  regions. 
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Federal  Register 


Receipt  of  Permit  Application  for  Release  into  the  En¬ 
vironment  of  Genetically  Engineered  Organisms 

Agency:  Animal  and  Plant  Health  Inspection  Service, 
USDA. 

Action:  Notice 

Summary:  We  are  advising  the  public  that  an  application 
for  a  permit  to  release  a  genetically  engineered  organism  into 
the  environment  is  being  reviewed  by  the  Animal  and  Plant 
Health  Inspection  Service.  The  application  has  been  sub¬ 
mitted  in  accordance  with  7  CFR  part  340,  which  regulates 
the  introduction  of  certain  genetically  engineered  organisms 
and  products. 


Availability  of  Environmental  Assessments  and  Findings 
of  No  Significant  Impact  Relative  To  Issuance  of  Permits 
to  Field  Test  Genetically  Engineered  Organisms 

Agency:  Animal  and  Plant  Health  Inspection  Service, 
USDA. 

Action:  Notice 

Summary:  We  are  advising  the  public  that  five  environ¬ 
mental  assessments  and  findings  of  no  significant  impact 
have  been  prepared  by  the  Animal  and  Plant  Health  Inspec¬ 
tion  Service  relative  to  the  issuance  of  permits  to  allow  the 
field  testing  of  genetically  engineered  organisms.  The 
assessments  provide  a  basis  for  the  conclusion  that  the  field 
testing  of  these  genetically  engineered  organisms  will  not 
present  a  risk  of  the  introduction  or  dissemination  of  a  plant 
pest  and  will  not  have  a  significant  impact  on  the  quality  of 
the  human  environment.  Based  on  these  findings  of  no 
significant  impact,  the  Animal  and  Plant  Health  Inspection 
Service  has  determined  that  environmental  impact  state¬ 
ments  need  not  be  prepared. 

Federal  Register/Vol.  56.  No.  129/Friday,  July  5, 1991/ 
Notices. 


Food  Labeling;  Nutrition  Labeling  of  Raw  Fruit,  Veg¬ 
etables,  and  Fish;  Guidelines  for  Voluntary  Nutrition 
Labeling  of  Raw  Fruit,  Vegetables,  and  Fish;  Identifica¬ 
tion  of  the  20  Most  Frequently  Consumed  Raw  Fruit, 
Vegetables,  and  Fish;  Definition  of  Substantial  Compli¬ 
ance 

Agency:  Food  and  Drug  Administration,  HHS. 

Action:  Proposed  rule. 

Summary:  The  Food  and  Drug  Administration  (FDA),  in 
response  to  the  Nutrition  Labeling  and  Education  Act  of 
1990  (the  1990  amendments),  is  proposing:  (1)  To  imple¬ 
ment  a  different  scheme  than  it  presented  in  its  July  19, 1990 
proposal  (55  FR  29487)  for  the  nutrition  labeling  of  raw 
fruit,  vegetables,  and  fish;  (2)  to  identify  the  20  most 
frequently  consumed  raw  fruit,  raw  vegetables,  and  raw  fish 
in  the  United  States;  (3)  to  establish  guidelines  for  the 
voluntary  nutrition  labeling  of  these  foods;  and  (4)  to  define 
"substantial  compliance"  with  respect  to  the  adherence  by 
food  retailers  to  those  guidelines.  FDA  is  requesting 
comments  on  these  proposed  regulations  and  on  the  pro¬ 
posed  guidelines. 

Federal  Register/Vol.  56,  No.  127/Tuesday,  July  2, 
1991/Ifroposed  Rules. 
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Affiliate  News 


Tennessee  Association  of  Milk, 
Water  and  Food  Protection  Holds  Its 
12th  Annual  Meeting 

The  12th  Annual  Meeting  of  the  Tennessee  Association 
of  Milk,  Water  and  Food  Protection  was  held  June  5,  1991 
at  the  Ramada  Airport,  Nashville,  TN  with  53  members  and 
guests  in  attendance.  President  Hugh  Wilson  presided. 

Ernest  Yates  of  Malone  &  Hyde  Dairy,  Nashville, 
served  as  morning  session  chairman.  Tennessee  Commis¬ 
sioner  of  Agriculture,  L.  H.  "Cotton"  Ivy,  gave  the  group  a 
welcome. 

John  Sanford  of  Tennessee  Department  of  Agriculture, 
gave  an  update  on  the  1991  IMS  Conference.  Emily 
McKnight  of  TDA,  gave  a  talk  on  Tennessee’s  Dairy  Lab 
Certification  program. 

Earl  Morgan  of  TDA  gave  the  Invocation  and  a  buffet 
luncheon  was  served. 

Patty  Musgrave  of  TDA,  served  as  afternoon  chair¬ 
woman. 

Dr.  W.C.  Morris  of  UT  Knoxville,  gave  a  talk  on 
Current  Trends  in  the  Fruit  and  Vegetable  Industry. 

Mike  Knox  of  Monarch  Chemical,  Kingsport,  gave  a 
presentation  on  Dairy  Plant  Sanitation  program. 

Hugh  Wilson  presided  over  the  business  meeting.  The 
financial  report  was  given  by  Dennis  Lampley.  Tom  Herbert 
gave  the  Audit  Committee  Report.  Mary  Lou  Hopper  gave 
the  Membership  Committee  Report.  Ronnie  Wade  gave  the 
Nominating  Committee  Report. 

New  officers  elected: 

President . Ed  Miller,  Lewisburg 

President  Elect . Dr.  Ann  Draughon,  Knoxville 

Vice  President . Dave  Simmler,  Memphis 

Secretary/Treas . Dennis  Lampley,  Bon  Aqua 

Archivist . Ruth  Fuqua,  Mt.  Juliet 

Board  Member  at  Large . Wayne  Crabtree,  Athens 

Past  President . Hugh  Wilson,  Athens 

President  Hugh  Wilson  was  presented  a  plaque  for 
outstanding  service  by  Dennis  Lampley.  Jerry  Baggett 
served  as  door  prize  chairman.  Grand  prize  won  by  John 


Upcoming  lAMFES  Affiliate  Meetings 

1991 

SEPTEMBER 

•12,  Mississippi  Association  of  Sanitarians,  Inc.  will  hold  a  mini¬ 
conference  in  Tupelo,  MS.  For  further  information  contact  Greg  Geno. 
MS  State  Department  of  Health,  101  FirstStreet,  Booneville,  MS  38829. 
•16-20,  Wyoming  Public  Health  Sanitarians  Association  will  hold 
their  Annual  Meeting  at  the  Holiday  Inn,  Cheyenne,  WY.  For  further 
information  contact  Terry  Carlile,  Box  1182,  Laramie,  WY  82070; 
(307)742-3611. 

•24-25,  California  Association  of  Dairy  and  Milk  Sanitarians  will  hold 
their  Annual  Conference  at  the  Sacramento  Hilton,  Sacramento,  CA.  For 
more  information  contact  Jack  Coppes,  P.O.  Box  9234,  Whittier,  CA 
90608,  (213)699-4313. 

•24-26,  New  York  State  Association  of  Milk  and  Food  Sanitarians 
Annual  Conference  will  be  held  at  the  Sheraton  Inn,  Liverpool,  NY.  For 
more  information  contact  Paul  Dersam  at  (716)937-3432. 

•25-26,  Wisconsin  Association  of  Milk  and  Food  Sanitarians ,  Wis¬ 
consin  Environmental  Health  Association  and  Wisconsin  Dairy 
Plant  Fieldmen’s  Association  Joint  Education  Conference  will  be 
held  at  the  Maritime  Inn,  Manitowoc,  WI.  For  further  information  contact 
Neil  M.  Vassau,  Publicity  Chairman,  P.O.  Box  7883,  Madison,  WI 
53707;  (608)267-3504. 

OCTOBER 

•2-4,  South  Dakota  Environmental  Health  Association  will  hold  its 
Annual  Meeting  at  the  Howard  Johnson  Hotel,  Rapid  City,  SD.  For  more 
information  call  Dave  Micklos,SD  State  Department  of  Health,  (605)773- 
3364. 

•15,  Associated  Illinois  Milk,  Food  and  Environmental  Sanitarians 
Fall  Seminar  will  be  held  at  the  Woodfleld  Hilton  Hotel,  Arlington 
Heights,  IL.  For  more  information  contact  Bob  Crombie  at  (815)726- 
1683. 

•16-17,  Iowa  Association  of  Milk,  Food  and  Environmental  Sanitar¬ 
ians,  Inc.  50th  Anniversary  Annual  Meeting  will  be  held  at  the  Ramada 
Inn,  Waterloo,  lA.  For  more  information  contact  Dale  Cooper  (3 1 9)927- 
3212. 

NOVEMBER 

•13-14,  Alabama  Association  of  Dairy  &  Milk  Sanitarians  Annual 
Meeting  will  be  held  in  Birmingham,  AL.  For  more  information  call  or 
write  Tom  McCaskey,  Department  of  Dairy  Science,  Auburn  University, 
Auburn,  AL  36849;  (205)844-1518. 


Sanford. 
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I  AM FES 


NEW  RATES  EFFECTIVE  SEPTEMBER  1,  1991 


International  Association  of  Milk,  Food  and  Environmental  Sanitarians,  Inc. 


MEMBERSHIP  APPUCATION 


MEMBERSHIP 


□  Membership  Plus  $80 

(Includes  Dairy,  Food  and  Environmental  Sanitation  and  the  Journal  of  Food  Protection) 

□  Membership  with  Dairy,  Food  and  Environmental  Sanitation  $50 

□  Check  here  if  you  are  interested  in  information  on  joining  your  state/province  chapter  of  iAMFES 


SUSTAINING  MEMBERSHIP 


□  Membership  with  BOTH  journais  $475 

Includes  exhibit  discount,  July  advertising  discount,  company  monthly  listing  in  both  journals  and  more. 


STUDENT  MEMBERSHIP 


□  Membership  Plus  including  BOTH  Journals  $40 

□  Membership  with  Dairy,  Food  and  Environmental  Sanitation  $25 

□  Membership  with  the  Journal  of  Food  Protection  $25 

‘Student  verification  must  accompany  this  form 


□  Surface  POSTAGE  CHARGES:  Outside  the  U.S.  add  $15  per  journal  surface  rate  OR  $95 

□  AIRMAIL  per  journal  AIRMAIL  rate.  U.S.  funds  only,  drawn  on  U.S.  Bank. 

PRINT  OR  TYPE  ...  ALL  AREAS  MUST  BE  COMPLETED  IN  ORDER  TO  BE  PROCESSED 

Mama  Company  Name _ 

Job  Title  Office  Phone  # _ 

Addresa _ 

City _ State/Province _ 

Renewal _ New  Membership/Subscription. 


_ CHECK  OR  MONEY  ORDER 

_ MASTER  CARD 

_ VISA 

_ AMERICAN  EXPRESS 

CARD  # _ 

EXP.  DATE _ 

YOUR  SIGNATURE - 
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OR  USE  YOUR  CHARGE  CARD  1-800-369-6337 
(800)284-6336  (Canada) 

515-232-6699 
FAX  515-232-4736 


U.S.  FUNDS 
on  U.S.  BANK 


MAIL  ENTIRE  FORM  TO: 
IAMFES 

502  E.  LINCOLN  WAY 
AMES,  lA  50010 


FAX  #. 


Country. 


ZiP- 


PAYMENT  MUST  BE  ENCLOSED 
IN  ORDER  TO  PROCESS 


lAMFES  New  Members 


California 

Becki  Long 

Kentucky 

Mike  Baran 

Coca-Cola  USA 

Atlanta 

Alan  T.  Arnett 

Alta  Dena  Dairy 

Brown  Forman  Corp. 

City  of  Industry 

Illinois 

Louisville 

Cynthia  Bartus 

Suzanne  Bedard 

Gary  Coleman 

General  Mills  Restaurant 

Feam  International 

Pike  County  Health  Dept. 

Huntington  Beach 

Franklin  Park 

Pikeville 

Conrad  Shepard 

Lou  Fatta 

Thomas  Knabel 

Shepard  Brothers 

Kraft  General  Foods 

Brown  Forman  Corp. 

Merced 

Glenview 

Lousiville 

M.D.  Silveira 

Jeanne  Foody  Galzin 

John  Joseph  Rios 

Advance  Milking  Concepts 

Village  of  Oak  Lawn 

Brown  Forman  Corp. 

Hanford 

Oak  Lawn 

Louisville 

Dave  Jensen 

Maine 

Colorado 

Power  Packaging,  Inc. 

St.  Charles 

Titan  Fan 

Bob  Scott 

Mike  Letry 

Immuno  Systems,  Inc. 

General  Mills  Restaurant 

Scarborough 

Littleton 

General  Mills  Restaurant 

Florida 

Crystal  Lake 

Jamie  Smeltzer 

Maryland 

BTG,  Inc. 

Wayne  J.  Edwards 

Tom  Chestnut 

Naperville 

Monsanto 

General  Mills  Restaurant 

Sevema  Park 

Orlando 

Daniel  L.  Stockwell 

Quality  Chekd  Dairies 

Michigan 

John  Chrisman 

Palatine 

General  Mills  Restaurant 

Orlando 

Iowa 

Fay  Cross 

Wyeth-Ayerst  Laboratories,  Inc. 

Scott  R.  Dunlap 

Neal  Bohnert 

Mason 

Zephyrhills  Corp. 

Armor  Food  Co. 

Larry  A.  Losinski 

Zephyrhills 

Mason  City 

District  Health  Dept. 

Eric  Martin 

General  Mills  Restaurant 

Kansas 

Alpena 

Holly  Mercer 

Apopka 

Joseph  Marcec 

Berrien  County  Health  Dept. 

Benton  Harbor 

Larry  Robertson 

USA  MEDDAC 

General  Mills  Restaurant 

Ft.  Leavenworth 

Kimberly  Swartz 

Apopka 

Student 

Glenn  Mitchell 

Ypsilanti 

Georgia 

USA  MEDDAC 

Ft.  Leavenworth 

Terry  C.  VanArman 

Deborah  Hamm 

Jim  Wohlgemuth 

Gerber  Products  Co. 

Fremont 

General  Mills  Restaurant 

Midwest  Grain  Products 

Duluth 

Atchison 
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Minnesota 

Bruce  Anderson 
Anderson  Chemical  Co. 
Litchfield 

Christopher  Forslund 

Canadian  Harvest  USA 
Cambridge 

Todd  Konietzko 

Schwan's  Sales  Enterprises,  Inc. 
Marshall 

Hidetoshi  Morita 

University  of  Minnesota 
St.  Paul 


Russell  Jamison 

Carolina  Virginia  Milk  Producers 
Winston  Salem 

Ohio 

Stan  Pritchard 

Rodem  Processing  Equipment 
Cincinnati 

Gloria  Swick 
Columbus  Health  Dept. 

Galena 

Oklahoma 

Tim  Roddy 

Muskogee 

Pennsylvania 

Lisa  D.  KafTerlin 

Erie  County  Health  Dept. 

Erie 


Dwain  Mays 
Virginia  Health  Dept. 

Abingdon 

Robin  McLaughlin 
HP  Hood 
Burlington 

Art  Schwartz 
Troy 

Stanley  M.  Walker 

VDACS  Laboratory 
Waverly 

Susannah  N.  Webb 
Dairymen,  Inc. 

Roanoke 

Washington 

Jennifer  Tebaldi 

Tacoma-Pierce  County  Health  Dept. 
Tacoma 


Tom  Stadelman 

Caterair  International  Corp. 

Minneapolis 

Bob  Virnig 

Buckman  Farmers  Coop 
Buckman 


Mississippi 

Thomas  Gregory  Geno 
Prentiss  County  Health  Dept. 
Booneville 

Missouri 

Earl  C.  Nicholas 
Schreiber  Foods,  Inc. 

Carthage 

New  Jersey 

Kimberly  Hansen 
M&  M/Mars 
Hackettstown 

Raymond  McKenna 
Thomas  J.  Lipton  Co. 

Scotch  Plains 

Carol  Vincent 
Campbell  Soup  Co. 

Camden 

North  Carolina 

Jay  Bryant 

Carolina-Virginia  Milk  Products 
Boonville 


Majorie  Shearer 

Student 

Port  Royal 

Clyde  H.  Treffeisen 
QC  Inc. 

Southampton 

Texas 

Mike  Loftis 

General  Mills  Restaurant 
Grand  Prairie 

Christine  L.  McSpedden 

Silliker  Laboratories  of  Texas,  Inc. 
Grand  Prairie 

Tarek  F.  Ghandour 
Metito  International 
Houston 

Mike  Giles 
South  West  Dairy 
Tyler 

Virginia 

Jackson  C.  Burgess 
Norfolk 


Wisconsin 

Patrick  F.  Denor 

Merkt  Cheese  Co. 

Bristol 

Ranga  Jayasiri  Premaratne 
Food  Research  Institute 
Madison 

Jim  Wittenberger 

Wisconsin  Dairies  Coop 
Baraboo 

Brenda  Zirbel 

Potts'  Blue  Star  Cheese 
Denmark 

Australia 

J.  Rivis 

Fluor  Daniel  Aust.  LTD 
Melbome 

Canada 

Janice  Baker 
University  of  Guelph 
Guelph 

James  R.  Chambers 
Animal  Research  Center 
Ottawa 
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M.  Khan 

Provincial  Laboratory 
Vancouver 

Zia  Siddigi 
PCO  Services  Inc. 
Mississauga 


Egypt 

Dr.  Salem  Abd-el-GHANI 

National  Research  Center 
Cairo 


Korea 

Duck-Hwa  Chung 

Dept,  of  Food  Science  &  Tech. 
Gyeongham 


Mexico 

Juan  Carlos  Cazares  Rey 
Mead  Johnson  De  Mexico 
Delicias 

Zepeda  Romero 
Sandi  Agency  Bookstore 
Guadalajara 


Spain 

Jose  Peris  Andres 

Ainaia 

Valencia 


United  Kingdom 

Stephen  Rooke 

Eileen  House  Dept,  of  Health 

London 


Please  circle  No.  177  on  your  Reader  Service  Card 


If  you're  coming  to  Chicago  for  the 
Dairy  and  Food  Industries  Supply  Association 
October  24-31,  1991 


$86.00  Single/Double 


Modern  and  economically  priced. . . 

Chicago's  Essex  Inn  Is  right  on  the  city's  lakefront  at  Grant  Park  and  Michigan  Avenue 
Within  easy  walking  distance  of  everything  in  Chicago  —  Bears  football  at  Soldier  Field 
and  Loop  business  offices.  Free  courtesy  car  service  to  other  attractions. 

The  Essex  Inn  has  325  attractively  appointed  modern  rooms  and  suites,  coloriul.  comfort¬ 
able  lobby,  meeting  and  banquet  rooms,  free  cable  TV.  large  outdoor  swimming  pool  and 
deck. 

And,  the  8th  Street  Dell,  a  tasty  new  New  York  style  eatery  and 
lounge.  On-site  parking.  Airport  LImo  Service  available. 

One  ton  froo  phom  can  for  rosorvatfons;  1-800-621 -8909. 

Fax:  312-939-1605 


ESSEX  »4N 

MImrtas  to 

MCwOfnllCn  fniCV 


Michigan  Avofflia  at  8th  Slraet 
CMcago,  IMnols  60605 
312-939-2800 
HmuHmtMUft 
Mmmtlmmn 


mm 
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Equipment  For  Sale 


BENTLEY  INSTRUMENTS,  INC. 

Milk  Testing 
Equipment 

New  and  rebuilt  milk  analyzing 
equipment  for  fat,  protein,  lactose 
and  solids  testing.  Installation, 
training,  parts  and  service  avail¬ 
able. 

Call  for  more  information 
(612)  448-7600 
Bentley  Instruments,  Inc. 
P.O.  Box  ISO 
Chaska,  MN  55318 


CIRCLE  READER  SERVICE  NO.  330 


_ Model  III  ssx 

•us  Pat.  No.  4,380,166 


The  CDT™  Test  Device*^ 

For  testing  all  differential 
controls  on  H.T.S.T.  pasteurizers 

Model  III  ss  X  now  shipping! 

New  adapters**  connect  directly  to 
HTST’s  sanitary  pressure  sensors 

^^The  Crombie  Company 
^^521  Cowles  Ave.,  Joliet,  IL  60435-6043 
^  815-726-1683  (Voice  &  FAX) 

**Adapten  may  be  ordered  separately  >  flt  ail  previous  models. 


CIRCLE  READER  SERVICE  NO.  339 


5(X)0  gal.  s.s.  front  Cold  Wall  Storage  Tank. 
5000  gal.  s.s.  Front  Insulated  Storage  Tank. 
1500  gal.  Cherry  Burrell  dwne  top  Pressure  Wall 
Processor. 

1000  gal.  Cherry  Burrell  dome  top  Pressure  Wall 
Processor. 

600  gal.  Cherry  Burrell  dome  top  Pressure  Wall 
Processor. 

600  gal.  Bridge  cover  Pressure  Wall  Processor. 
150  gal.  Lanco  Jacketed  Blender. 

1000  gal.  Single  Shell  open  top  dish  bonom 
Vertical  Tank. 

PR300  Curd  Pump. 

Kusel  3500#  Finishing  Table  all  s.s. 

Kusel  30.000#  deep  make  cheese  vats,  all  s.s. 


0  Orv./W.  M.  Sprinkman  Corp.  ^ 

^  504  Clay  St.  Waterloo.  lA  50704  1*800-553-2762  ^ 

*  *  CIRCLE  READER*SERvlcE  NCX  292 


Quality  Stainless  Service 

For  The  Dairy  industry 

NEW  AND  REBUILT  TANKS  FOR  SALE 
Ask  for  John,  Jim  or  Greg  at  (608)  847-4131 
BAR  BEL  FABRICATING  CO.  INC.  MAUSTON,  WISCONSIN  53948  | 

CIRCLE  READER  SERVICE  NO.  293 
See  3- A  Holders  List,  #05-14 


Consulting  Services 


Services/Products 


For  Food  Plant  Operations 

Employee  n 
Training  UL^ 


•  GMP  &  GSP  bcxjklets.  slides  and 
video  tapes  in  English  &  Spanish 

L.  J.  BIANCO  &  ASSOCIATES 

(Associated  with  L  J  B  Inc  ) 

FOOD  PRODUCT  QUALITY  CONTROL  AND 
ASSURANCE  CONSULTANTS 
850  Huckleberry  Lane 
Northbrook.  IL  60062 
708-272-4944 

Over  40  years  Food  Operation  Experience 


CIRCLE  READER  SERVICE  NO.  297 


T'wU  QQCi 

Services, Inc. 

BocfeitologtcaiaChwTticalTMMtx) 

•  Component  Samples  for  Infrared  Equipment 

•  ESCC  Control  Samples 

•Chemical  &  Bacteriological  Testing  of  Milk  &  Milk  Products 


Moundsview  Business  Park  5205  Quincy  Street 


St.  Paul,  MN  55112-1400 


(612)785-0484 


FAX  (612)  785-0584 


CIRCLE  READER  SERVICE  NO.  356 
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Services/Products 


THIS  IS  YOUR 
GOOD  MILKING 

Guarantee 


...  and  we  back  this 
claim  with  a  money  back 
offer  unlike  any  in  the 
industry! 

fP  soft  design 


INFLATIONS 

1  ECl  will  eliminate  the 
I  problems  you  may  be 

■  having  with 

■  •  FALLING  OFF 

1  •  LEAKING  AIR 

■  •  DETERIORATION 

■  •  INKING  OFF 

M  start  using  ECl  scientifi¬ 
cally  tested  inflations  now 
for  faster,  cleaner  milking. 

EC 

‘Industries,  inc. 

f  1  VERNON.  N  Y  13476 

CIRCLE  READER  SERVICE  NO.  318 


COMPLETE 

LABORATORY 

SERVICES 

Ingman  Labs,  Inc. 

2945-34th  Avenue  South 
Minneapolis,  MN  55406 
612-724-0121 


CIRCLE  READER  SERVICE  NO.  315 


lAMFES 


Will  be  Exhibiting  at  the 

Food  &  Dairy  Expo  '91 

October  26-30,  1991 
McCormick  Place 
Chicago,  Illinois 

lAMFES  members,  their  colleagues 
and  non-members  are  encouraged 
to  visit  our  display  to  view  our 
newest  publications,  receive  infor¬ 
mational  literature  about  lAMFES, 
order  publications  or  just  stop  by 
for  a  visit. 

Please  Visit  us  at  Booth  #134 


3-A  SANITARY  STANDARDS 

The  Complete  book  of  3-A  Dairy  and  E-3-A  Egg  Sanitary  Standards  is  available  from 
the  lAMFES  Office.  These  standards  detail  the  design,  materials  and  fabrication  of 
dairy  and  egg  processing  equipment  to  assure  proper  cleanability  and  sanitation. 


Standards  Available 


Price  per  book 


3-A  Dairy  Sanitary  Standards  IAMFES  Member:$33.00  Non-Member:  $49.50 

E-3-A  Egg  Sanitary  Standards  IAMFES  Member:$28.00  Non-Member:  $42.00 

Both  Sets  Combined  IAMFES  Member:$48.00  Non-Member:  $72.00 

(add  $3.25  postage  &  handling  for  each  item  ordered.) 

3-A  Five  Year  Update  Service  IAMFES  Member:$44.00  Non-Member:  $66.00 

To  Order,  call  Vicki  at  800-369-6337  (VS.)  or  800-284-6336  (Canada). 


CIRCLE  READER  SERVICE  NO.  358 
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Holders  of  3-A  Symbol  Council 
Authorization  on  August,  1991 


Questions  or  statements  concerning  any  of  the  holders  au¬ 

Madison,  Wisconsin  53716 

thorizations  listed  below,  or  the  equipment  fabricated,  should 

462  Enprotech  Corporation 

(12/5/85) 

be  addressed  to:  Walter  F.  Laun,  Administrative  OfTicer  3-A 

335  Madison  Avenue 

Symbol  Council,  4403  First  Avenue,  Suite  404,  Cedar  Rapids, 

New  York,  New  York  10017 

lA  52402  (319)  395-9151. 

466  Fluid  Metering  Inc. 

(1/10/86) 

29  Orchard  St. 

01-06  Storage  Tanks  for  Milk  and  Milk  Products 

Oyster  Bay,  New  York  11771 

306  Fristam  Pumps,  Inc. 

(5/2/78) 

115  A-L  Stainless  Inc. 

(9/28/58) 

2410  Parview  Road 

113  Park  St.,  South 

Middleton,  Wisconsin  53562 

Peterborough,  Ontario,  Canada  K9J  3R8 

65R  G  &  H  Products  Corp. 

(5/22/57) 

2  APV  Crepaco,  Inc. 

(5/1/56) 

7600-57th  Avenue 

100  South  CP  Ave. 

P.O.  Box  1 199 

Lake  Mills,  Wisconsin  53551 

Kenosha,  Wisconsin  53141 

28  Cherry-Burrell  Corporation 

(10/3/56) 

492  A.  Gusmer  Inc. 

(1/15/87) 

(A  Unit  of  AMCA  Int’l.,  Inc.) 

Mfg.  by  Philip  Hilge  GmbH 

575  E.  Mill  St. 

27  North  Avenue  East 

Little  Falls,  New  York  13365 

Cranford,  New  Jersey  07016 

102  Chester-Jensen  Co.,  Inc. 

(6/6/58) 

145R  nr  Jabsco  Products 

(11/20/63) 

5th  &  Tilghman  Sts.,  P.O.  Box  908 

(Mfg.  by  ITT  Jabsco,  England) 

Chester,  Pennsylvania  19016 

1485  Dale  Way 

117  DCI,  Inc. 

(10/28/59) 

Costa  Mesa,  California  92626 

P.O.  Box  1227,  600  No.  54th  Ave. 

502  INOXPA,  S.A. 

(4/27/87) 

St.  Cloud,  Minnesota  56301 

(not  available  in  USA) 

76  Damrow  Company 

(10/31/57) 

c/.  Telers,  54 

(A  Div.  of  DEC  Int’l.,  Inc.) 

17820  Banyoles  (Verona)  Spain 

196  Western  Ave.,  P.O.  Box  750 

314  Len  E.  Ivarson,  Inc. 

(12/22/78) 

Fond  du  Lac,  Wisconsin  54935-0750 

3100  W.  Green  Tree  Rd. 

172  Paul  Mueller  Co. 

(6/29/60) 

Milwaukee,  Wisconsin  53209 

P.O.  Box  828 

603  Johnson  Pumps  (UK)  Ltd 

(8/16/90) 

Springfield,  Missouri  65801 

325  Highfield  Industrial  Estate 

(8/16/90) 

440  Scherping  Systems 

(3/1/85) 

604  Edison  Road,  Eastbourne 

(8/16/90) 

801  Kingsley  St. 

East  Sussex,  England  BN23  6PT 

Winsted,  Minnesota  55395 

U.  S.  REP:  Johnson  Pump  of  America,  Inc. 

571  Viatec  Process/Storage  Systems 

(8/21/89) 

4825  Scott  Street,  Suit  306 

500  Reed  St. 

Schiller  Park,  IL  60176 

Belding,  Michigan.  48809 

373  Luwa  Corporation 

(12/27/82) 

31  Walker  Stainless  Equipment  Co.,  Inc. 

(10/4/56) 

(Mfg.  by  MAAG  Gear,  Switzerland) 

Elroy,  Wisconsin  53929 

P.O.  Box  16348 

Charlotte,  North  Carolina  28297-6348 

02-08  Pumps  for  Milk  and  Milk  Products 

400  Netzsch  Incorporated 

1 19  Pickering  Way 

(8/15/83) 

Exton,  Pennsylvania  19341-139 

63R  AVP  Crepaco,  Inc. 

(4/29/57) 

595  Seepex  US,  Inc. 

(3/16/90) 

100  South  CP  Ave. 

(Formerly  Pumpen  -  und  Maschinenbau) 

Lake  Mills,  Wisconsin  53551 

1834  Valley  Street 

214R  Ben  H.  Anderson  Manufactures 

(5/20/70) 

Dayton,  OH  45405 

Box  A 

241  Puriti,  S.A.  de  C.V. 

(9/12/72) 

Morrisonville,  Wisconsin  53571 

Alfredo  Nobel  39 

212R  Babson  Brothers  Company 

iniono) 

Industrial  Puente  de  Vigas 

Dairy  Systems  Division 

Tlalnepantla,  Mexico 

1400  West  Gale 

148R  Robbins  &  Myers,  Inc. 

(4/22/64) 

Galesville.  Wisconsin  54630 

1895  Jefferson  St. 

29R  Cherry-Burrel  Corp. 

(10/3/76) 

Springfield,  Ohio  45506 

Fluid  Handling  Division 

364  Roper  Pump  Company 

(7/28/82) 

6 1 1  Sugar  Creek  Road 

P.O.  Box  269 

Delavan,  WI  53115 

Commerce,  Georgia  30529 

205R  Dairy  Equipment  Co. 

(5/22/69) 

568  Shanley  Pump  &  Equipment,  Inc. 

(5/15/89) 

1919  S.  Stoughton  Rd.,  P.  O.  Box  8050 

(Mfg.  by  Allweiler,  West  Germany) 
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2255-1  Lois  Dr. 

Athens,  Georgia  30613-1706 

Rolling  Meadows,  Illinois  60008 

558  Niro  Soavi  S.p.A. 

(1/389) 

507  Sine  Pump 

(7/21/87) 

43100  Parma  (Italy) 

Division  of  The  Kontro  Co.,  Inc. 

VIA  M.  Da  Erba  Edoari,  29/A 

500  West  River  Street 

Distributed  in  the  U.  S.  by 

J-' 

Orange,  Massachusetts  01364 

Niro  Hudson,  Inc. 

567  Stainless  Products,  Inc. 

(4/4/89) 

1600  Country  Road  F 

1649-72nd  Ave. 

Hudson,  WI  54016 

P.O.  Box  169 

Somers,  Wisconsin  53171 

05-14  Stainless  Steel  Automotive  Milk  Transportation 

72R  L.C.  Thomsen  Inc. 

(9/14/57) 

Tanks  for  Bulk  Delivery  and/or  Farm  Pick-up  Service 

I303-43rd  St. 

Kenosha,  Wisconsin  53140 

379  Bar-Bel  Fabricating  Co.,  Inc. 

(3/15/83) 

26R  Tri-Clover,  Inc. 

(9/29/56) 

N  3760  Hwy  12  &  16 

9201  Wilmot  Road 

Mauston,  Wisconsin  53948 

Kenosha,  Wisconsin  53141 

70R  Brenner  Tank,  Inc. 

(8/5/57) 

609  Tuthill  Corp. 

(12/12/90) 

450  Arlington  Ave.,  P.O.  Box  670 

Tuthill  Pump  Division 

Fond  du  Lac,  Wisconsin  54936 

12500  S.  Pulaski  Road 

45  The  Heil  Company 

(10/26/56) 

Alsip,  IL  60658 

1125  Congress  Pkwy. 

175R  Universal  Dairy 

(10/25/56) 

P.O.  Box  160 

11100  N.  Congress  Ave. 

Athens,  Tennessee  37303-0160 

Kansas  City,  Missouri  64153 

40  Hills  Stainless  Steel  &  Equipment  Co.,  Inc. 

(10/20/56) 

329  Valex  Products  Corp. 

(6/10/80) 

505  W.  Koehn  Street 

6080  Leland  Street 

Luveme,  Minnesota  56156 

Ventura,  California  93003 

66  Kari-Kool  Transports,  Inc. 

(5/29/57) 

52R  Viking  Pump,  Inc. 

(12/31/56) 

P.O.  Box  538 

A  Unit  of  IDEX  Corporation 

Beaver  Dam,  Wisconsin  53916 

406  State  Street 

201  Paul  Krohnert  Mfg.  Ltd. 

(4/1/68) 

Cedar  Falls,  Iowa  50613 

(not  available  in  USA) 

408  Westfalia  Systemat 

(10/18/83) 

811  Steeles  Ave.,  P.O.  Box  126 

(Mfg.  by  Westfalia,  West  Germany) 

Milton,  Ontario,  Canada  L9T  2Y3 

1862  Brummel  Drive 

513  Nova  Fabricating  Inc. 

(8/24/87) 

Elk  Grove  Village,  Illinois  60007 

404  City  Rd. 

P.O.  Box  231 

04-03  Homogenizers  and  High  Pressure 

Avon,  Minnesota  56310 

Pumps  of  the  Plunger  Type 

85  Polar  Tank  Trailer,  Inc. 

(12/20/57) 

Holdingford,  Minnesota  56340 

37  AVP  Crepaco,  INC. 

(10/19/56) 

189  A  &  L  Tougas,  Ltee 

(10/3/66) 

100  South  CP  Ave. 

(not  available  in  USA) 

Lake  Mills,  Wisconsin  53551 

1  Tougas  St. 

75  APV  Gaulin,  Inc. 

(6/26/57) 

Iberville,  Quebec,  Canada 

500  Research  Dr. 

25  Walker  Stainless  Equip.  Co.,  Inc. 

Wilmington,  Massachusetts  01887 

618  State  St. 

309  APV  Rannie,  Inc. 

(7/19/78) 

New  Lisbon,  Wisconsin  53950 

(Formerly  Niro  Atomizer  Food  &  Dairy,  Inc.) 

623  Walker  Stainless  Eq.  Co.,  Inc. 

(3/28/91) 

445  Ema  Street 

560  E.  Burleigh  Blvd. 

Suite  57 

P.O.  Box  358 

St.  Paul,  Minnesota  55106 

Tavares,  FL  32778 

247  Alfa-Laval 

(4/14/73) 

437  West-Mark 

(11/30/84) 

8400  Lake  View  Parkway 

2704  Railroad  Ave.,  P.O.  Box  418 

Suite  500 

Ceres,  California  95307 

Pleasant  Prairie,  Wisconsin  53158 

390  American  Lewa,  Inc. 

(6/9/83) 

08-17  Rev.  Fittings  Used  on  Milk  and  Milk  Products 

(Mfg.  by  Lewa,  Germany) 

Equipment  and  Used  on  Sanitary  Lines 

1' 

132  Hopping  Brook  Road 

Conducting  Milk  and  Milk  Products 

HoIIiston,  Massachusetts  01760 

1 

'  247  Bran  &  Luebbe,  Inc. 

(4/14/73) 

349  APN,  Inc. 

(12/15/81) 

1 

^  1025  Busch  Parkway 

400  W.  Lincoln 

1 

Buffalo  Grove,  Illinois  60015 

Caledonia,  Minnesota  55921 

87  Cherry-Burrell  Corp. 

(12/29/57) 

260  APV  Crepaco,  Inc.  (08-17  A&B) 

(5/21/75) 

1 

Fluid  Handling  Division 

100  South  CP  Avenue 

61 1  Sugar  Creek  Road 

Lake  Mills,  Wisconsin  53551 

i 

Delavan,  WI  53115 

470  Advance  Stainless  Mfg.  Corp. 

(3/30/86) 

m 

486  Fowler  Products  Company 

(11/18/86) 

218  West  Centralia  Street 

150  Collins  Industrial  Blvd. 

Elkhom,  Wisconsin  53121 

P.O.  Box  1706 

380  Allegheny  Bradford  Corp. 

(3/21/83) 

$ 

DAIRY.  FOOD  AND  ENVIRONMENTAL  SANITATION/AUGVST  1991  469 

Si 

79R 

P.O.  Box  200  Route  219  South 

Bradford,  Pennsylvania  16701 

Alloy  Products  Corp. 

(11/23/57) 

621 

1045  Perkins  Ave.,  P.O.  Box  529 

Waukesha,  Wisconsin  53187 

Bradford  Castmetals 

(2/25/91) 

82R 

P.  O.  Box  33 

Elm  Grove,  WI  53122 

Cherry-Burrell  Corp. 

(12/18/57) 

528 

Fluid  Handling  Division 

61 1  Sugar  Creek  Road 

Delavan,  WI  53115 

Dayco  Products  Inc. 

(3/16/88) 

509 

333  West  First  Street 

Dayton,  Ohio  45402-3042 

Fitting  Speciality 

(8/7/87) 

455 

1303  35th  Street 

Kenosha,  Wisconsin  53140 

Flowtech  Inc. 

(9/17/85) 

271 

1900  Lake  Park  Dr.  Suite  345 

Smyrna,  Georgia  30080 

The  Foxboro  Company 

(3/8/76) 

67R 

33  Commercial  Street 

Foxboro,  Massachusetts  02035 

G  &  H  Products  Corp. 

(6/10/57) 

369 

7600-57th  Avenue 

P.O.  Box  1 199 

Kenosha,  Wisconsin  53141 

IMEX,  Inc. 

(11/3/82) 

454 

(Mfg.  by  Lube  Corp.,  Japan) 

4040  Del  Ray  Ave.  Unit  9 

Marina  del  Rey,  California  90292 

Jensen  Fittings  Corp. 

(9/1 1/85) 

287 

107-111  Goundry  St. 

North  Tonawanda,  New  York  14120-5998 
Koltek,  Inc. 

(1/14/77) 

389 

Div.  of  Alfa  Laval 
(Mfg.  Koltek,  Finland) 

1(X)  Pinnacle  Way,  Suite  165 

Norcross,  Georgia  3(X)71 

Lee  Industries,  Inc. 

(5/31/83) 

239 

P.O.  Box  688 

Philipsburg,  Pennsylvania  16866 

Lumaco,  Inc. 

(6/30/72) 

601 

P.O.  Box  688 

Teaneck,  New  Jersey  07666 

Nave  Gmbh 

(6/15/90) 

200R 

Am  Rotboell  5 

6108  Weiterstadt  2 

Germany 

Paul  Mueller  Co. 

(3/5/68) 

602 

1600  W.  Phelps  St..  Box  828 

Springfield,  Missouri  65801 

Process  Systems  Company 

(8/15/90) 

242 

1610  South  Maple  Street 

Ottawa,  Kansas  66067 

Puriti,  S  A.  de  C.V. 

(9/12/72) 

424 

Alfredo  Nobel  39 

Industrial  Puente  de  Vigas 

Tlalnepantla,  Mexico 

Robert-James  Sales,  Inc. 

(8/31/84) 

334 

250  Ramsdell  Ave. 

Buffalo,  New  York  14216 

Stainless  Products.  Inc. 

(12/18/80) 

391 

1649-72nd  Ave.,  Box  169 

Somers.  Wisconsin  53171 

Stork  Food  Machinery,  Inc. 

(6/9/83) 
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(Mfg.  by  Stork  Amsterdam,  Netherlands) 

P.O.  Box  1258/Airport  Parkway 

Gainesville,  Georgia  30503 

357  Tanaco  Products 

(4/16/82) 

3860  Loomis  Trail  Rd. 

Blaine,  Washington  98230 

449  Tech  Controls  Enterprise  Co.,  Ltd. 

(8/2/85) 

(Mfg.  in  Taiwan) 

2940  SE  200th  Avenue 

Issaquah,  Washington  98027 

73R  L.C.  Thomsen,  Inc. 

(8/31/57) 

1303-43rd.  St. 

Kenosha,  Wisconsin  53140 

589  Titan  Industries 

(12/27/89) 

11121  Garfield  Ave. 

South  Gate,  California  90280 

34R  Tri-Clover,  Inc. 

(10/15/56) 

9201  Wilmot  Rd. 

Kenosha,  Wisconsin  53141 

278  Valex  Products  Corp. 

(8/30/76) 

6080  Leland  Street 

Ventura,  California  93003 

304  VNE  Corporation 

(3/16/78) 

1415  Johnson  St. 

Janesville,  WI  53545 

08-17A  Compression  Type  Valves 

533  APV  Crepaco,  Inc. 

(5/21/75) 

100  S.  CP  Ave. 

Lake  Mills,  Wisconsin  53551 

484  APV  Rosista,  Inc. 

(10/22/86) 

(Mfg.  by  APV  Rosista,  Inc.  W.  Germany  &  Denmark) 

1325  Samuelson  Rd. 

Rockford,  Illinois  61109 

552  Alloy  Products  Corp. 

(11/23/57) 

1045  Perkins  Ave. 

P.O.  Box  529 

Waukesha,  Wisconsin  53187 

245  Babson  Brothers  Company 

(2/12/73) 

Dairy  System  Division 

1400  West  Gale  Ave. 

Galesville,  Wisconsin  54630 

443  Badger  Meter,  Inc. 

(4/30/85) 

6116  East  15th  Street 

P.  O.  Box  581390 

Tulsa,  OK  74158-1390 

555  Cherry-Burrell  Corp. 

(12/11/57) 

Fluid  Handling  Division 

611  Sugar  Creek  Road 

Delavan,  WI  53115 

538  Cipriani,  Inc. 

(7/31/86) 

(Mfg.  by  Fratelli  Tassalini,  Italy) 

23195  La  Cadena  Drive,  Suite  103 

Laguna  Hills,  California  92653 

376  Defontaine,  Inc. 

(1/25/83) 

(Mfg.  by  Defontaine,  France) 

563  A.J.  Allen  Circle 

Wales,  Wisconsin  53183 

530  G  &  H  Products  Corp. 

(6/10/57) 

7600-57th  Ave. 

P.O.  Box  1 199 

Kenosha,  Wisconsin  53141 

480  GEA  Food  and  Process  Systems  Inc. 

(8/8/86) 

8940  Route  108 

Columbia,  Maryland  21045 

607  Kammer  Valve,  Inc. 

(9/25/90) 

(8/30/76) 


510  Parkway  View  Drive 
Pittsburgh,  Pennsylvania  15205 
559  Koltek,  Inc.  (1/6/89) 

Div.  of  Alfa  Laval 
(Mfg.  by  Koltek,  Finland) 

100  Pinnacle  Way,  Suite  165 
Norcross,  Georgia  30071 

570  LUMACO  (8/9/89) 

9-11  East  Broadway 
Hackensack,  New  Jersey  07601 
594  OdenCorp.  (3/6/90) 

255  Great  Arrow  Ave. 

Buffalo,  New  York  14207 

483  On-Line  Instrumentation,  Inc.  (10/15/86) 

Rt.  376,  P.O.  Box  541 
Hopewell  Junction,  New  York  12533 
551  Puriti,  S.A.  de  C.V.  (9/12/72) 

Alfiredo  Nobel  39 
Fracc.  Ind.  Puente  de  Vigas 
Tlalnepantla,  Mexico 

149R  Q-Controls  (5/18/64) 

Subsidiary  of  Cesco  Magnetics 
93  Utility  Court 
Rohnert  Park,  California  94928 
542  L.C.  Thomsen  Inc.  ((8/31/57) 

1303^3rd.  St. 

Kenosha,  Wisconsin  53140 

34A  Tri-Clover,  Inc.  (10/15/56) 

9201  Wilmot  Rd. 

Kenosha,  Wisconsin  53141 

467  Tuchenhagen  North  America  Inc.  (1/13/86) 

(Mfg.  by  Otto  Tuchenhagen,  West  Germany) 

4119  W.  Greentree  Road 
Milwaukee,  Wisconsin  53209 

561  VACU-PURG,  Inc.  (1/26/89) 

214  West  Main  St. 

P.O.  Box  272 

Fredericksburg,  Iowa  50630 

584  Valvinox  Inc.  (11/27/89) 

654  lere  Rue. 

Iberville-QUE-Canada  J2X  3B8 
86R  Waukesha  Specialty  Co.,  Inc.  (12/20/57) 

P.O.  Box  160,  Hwy  14 
Darien,  Wisconsin  53144 

08-17B  Diaphragm-Type  Valves 

565  APV  Rosista,  Inc.  (10/22/86) 

(Mfg.  by  APV  Rosista,  Inc.  W.  Germany  &  Denmark) 
1325  Samuelson  Rd. 

Rockford,  Illinois  61109 

615  AsepCo  (1/4/91) 

170  State  Street,  Suit  200 
Los  Altos,  CA  94022 

617  Elefontaine,  Inc.  (2/1/91) 

563  A.  J.  Allen  Circle 
Wales,  WI  53183 

514  H.  D.  Bauman  Assoc.,  Ltd.  (8/24/87) 

35  Mirona  Road 

Portsmouth,  New  Hampshire  03801 
203R  nr  Grinnell  Valve  Co.,  Inc.  (11/27/68) 

Dia-FIo  Division 
33  Centep’ille  Rd. 

Lancaster,  Pennsylvania  17603 

494  Saunders  Valve,  Inc.  (2/10/87) 

15760  W.  Hardy,  #440 
Houston,  TX  77060 


544  Valex  Corp. 

6080  Leland  St. 

Ventura,  California  93003 


08-17D  Automatic  Positive  Displacement  Sampler 

291  Accurate  Metering  Systems  Inc.  (6/22/77) 

(Mfg.  by  Diessel,  Germany) 

1650  Wilkening  Ct. 

Schaumburg,  Illinois  60173 

284  Bristol  Engineering  Co.  (11/18/76) 

210  Beaver  St. 

P.O.  Box  6% 

Yorkville,  Illinois  60560 

08-17E  Inlet  and  Outlet  Leak-Protector  Plug  Valve 

553  Alloy  Products  Corp.  (11/23/57) 

1045  Perkins  Ave. 

P.O.  Box  529 

Waukesha,  Wisconsin  53187 

556  Cherry-Burrell  Corp.  (12/12/57) 

Fluid  Handling  Division 
611  Sugar  Creek  Road 
Delavan,  WI  53115 

34E  Tri-Clover,  Inc.  (10/15/56) 

9201  Wilmot  Rd. 

Kenosha,  Wisconsin  53141 

08-17F  Tank  Outlet  Valve 

531  G  &  H  Products  Corp.  (6/10/57) 

7600-57th  Ave. 

P.O.  Box  1199 
Kenosha,  Wisconsin  53141 

534  Lumaco  (6/30/72) 

9-11  East  Broadway 
Hackensack,  New  Jersey  07601 

08-17G  Rupture  Discs 

422  BS  &  B  Safety  Systems,  Inc.  (6/12/84) 

7455  E.  46th  St 
Tulsa,  Oklahoma  74133 

407  Continental  Disc  Corp.  (10/14/83) 

4103  Riverside  NW 
Kansas  City,  Missouri  64150 

08-17H  Thermoplastic  Plug  Type  Valves 

577  Ralet-Defay  -  (11/2/89) 

(U.S.  Agent  GENICANAM,  Chazy,  NY) 

66,  Blvd.  Poincare 
1070  Brussels,  Belgium 

08-171  Steam  Injected  Heaters 

560  Pick  Heaters,  Inc.  (1/19/89) 

P.O.  Box  516 

West  Bend,  Wisconsin  53095 


09-08  Instrument  Fittings  and  Connections  Used  on  Milk 
and  Milk  Products  Equipment 


32  ABB  Kent-Taylor  Inc.  (10/4/56) 
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Waukesha,  Wisconsin  53187 

A  Subsidiary  of  Asea  Brown  Brveri,  Inc. 

593  Filtration  Systems 

(3/2/90) 

(Formerly  Taylor  Instruments) 

Div.  of  Mechanical  Mfg.  Corp. 

95  Ames  Street 

10304  NW  50th  St. 

P.O.  Box  1 10 

Sunrise,  Florida  33351 

Rochester,  New  York  14692 

435  Sermia  Equipment  Limited 

(11/27/84)  ' 

428  ARI  Industries,  Inc. 

(9/12/84) 

(Not  available  in  USA) 

381  ARI  Court 

25 1 1  Barbe  Avenue 

Addison,  Illinois  60101 

Chomedey,  Laval,  Quebec,  Canada  H7T  2A2 

321  Anderson  Instrument  Co.,  Inc. 

(6/14/79) 

296  L.  C.  Thomsen,  Inc. 

(8/25/77) 

RD  #1 

1303  43rd  St. 

Fultonville,  New  York  12072 

Kenosha,  Wisconsin  53140 

586  Beta  Technology,  Inc. 

(12/14/89) 

35  Tri-Clover,  Inc. 

(10/15/56) 

105  Harvey  West  Blvd. 

9201  Wilmot  Road 

Santa  Cruz,  California  95060 

Kenosha,  Wisconsin  53141 

315  Bums  Engineering,  Inc. 

(2/5^9) 

10201  Bren  Rd.,  East 

11-04  Plate-type  Heat  Exchangers  for  Milk  I 

Minnetonka,  Minnesota  55343 

and  Milk  Products 

206  The  Foxboro  Company 

(8/1 1/69) 

33  Commercial  Street 

365  APV  Baker  AS 

(9/8/82) 

Foxboro,  Massachusetts  02035 

(not  available  in  USA) 

592  Claud  S.  Gordon  Co. 

(2/27/90) 

Platinvej,  8 

5710  Kenosha  St. 

P.O.  Box  329 

P.O.  Box  500 

DK-6000  Kolding 

Richmond,  Illinois  60071 

Denmark 

620  Larad  Equipment 

(2/25/91) 

20  APV  Crepaco,  INC. 

(9/4/56) 

26  Pearl  Street 

395  Fillmore  Ave. 

Bellingham,  MA  02019 

Tonawonda,  New  York  14150 

588  Minco  Products,  Inc. 

(12/20/89) 

17  Alfa-Laval  Food  &  Dairy  Co. 

(7/28/82) 

7300  Commerce  Lane 

(Div.  of  Alfa-Laval  Inc.) 

Minneapolis,  Minnesota  55432 

8400  Lake  View  Parkway 

418  Niro  Hudson 

(4/2/84) 

Pleasant  Prairie,  Wisconsin  53158 

(Formerly  Niro  Atomizer  Food  &  Dairy) 

120  Alfa-Laval,  Agri  Inc. 

(12/3/59) 

16(X)  County  Road  F 

11100  No.  Congress  Ave. 

Hudson,  Wisconsin  54016 

Kansas  City,  Missouri  64153 

487  Pyromation,  Incorporated 

(12/16/86) 

30  Cherry-Burrell  Corp. 

(10/2/56) 

5211  Industrial  Road 

Process  Equipment  Division 

Fort  Wayne,  Indiana  46825 

P.O.  Box  35600 

367  RDF  Corporation 

(10/2/82) 

Louisville,  KY  40232-5600 

23  Elm  Ave. 

14  Chester-Jensen  Co.,  Inc. 

(8/15/56) 

Hudson,  New  Hampshire  0305 1 

5th  &  Tilghman  Sts.,  P.O.  Box  908 

495  Rosemount  Analytical  Division 

(2/13/87) 

Chester,  Pennsylvania  19016 

2400  Barranca  Pkwy. 

468  GEA  Food  and  Process  Systems  Inc. 

(2/2/86) 

Irvine,  California  92714 

8940  Route  108 

420  Stork  Food  Machinery,  Inc. 

(4/17/84) 

Columbia,  Maryland  21045 

P.O.  Box  1258/Airport  Parkway 

622  ITT  Standard 

(2/25/91) 

Gainesville,  Georgia  30503 

175  Standard  Parkway 

32  Taylor  Instrument 

(10/4/56) 

Cheektowaga,  NY  14227 

Combustion  Engineering,  Inc. 

P.O.  Box  1 102 

400  West  Avenue,  P.O.  Box  1 10 

Buffalo,  NY  14240-1102 

Rochester,  New  York  14692 

326  Karbate  Vicarb  Inc. 

(2/4/80) 

444  Tuchenhagen  North  America,  Inc. 

(6/17/85) 

(Mfg.  by  vicarb,  France) 

4119  Green  Tree  Road 

21945  Drake  Rd. 

Milwaukee,  Wisconsin  53209 

Strongsville,  Ohio  44136 

612  Viatran  Corp  &  Haenni  Druckmittler 

(12/13/90) 

15  Kusel  Equipment  Co. 

(8/15/56) 

300  Industrial  Drive 

820  West  St.,  P.O.  Box  87 

Grand  Island,  New  York  14072 

Watertown,  Wisconsin  53094 

522  Weed  Instrument  Company,  Inc. 

(12/28/87) 

360  Laffranchi  Wholesale  Co. 

(7/12/82) 

707  Jeffrey  Way 

P.O.  Box  698 

Round  Rock,  Texas  78664 

Femdale,  California  95536 

491  On-Line  Instrumentation,  Inc. 

(1/2/87) 

1  10-03  Milk  and  Milk  Products  Filters  Using  Disposable 

P.O.  Box  541 

Filter  Media,  as  Amended 

Hopewell  Junction,  New  York  12533 

414  Paul  Meuller  Co. 

(12/13/83) 

371  Alloy  Products  Corp. 

(12/10/82) 

P.O.  Box  828 

1045  Perkins  Ave.,  P.O.  Box  529 

Springfield,  Missouri  65801 

575  Pro  Sales,  Inc. 

(10/13/89) 
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107  2nd  Street  NW 
Auburn,  Washington  98001 

279  The  Schlueter  Company  (8/30/76) 

(Mfg.  by  Samuel  Parker,  New  Zealand) 

216  Center  Ave. 

Janesville,  Wisconsin  53547 

610  Universal  Dairy  Equipment  (12/13/90) 

(Mgr.  Skellerup  Engineering, 

Auckland,  New  Zealand) 

1 1 100  N.  Congress  Avenue 
Kansas  City,  Missouri  64153 

12-05  Tubular  Heat  Exchangers  for  Milk 
and  Milk  Products 

614  Alfa-Laval  Food  &  Dairy  (12/27/90) 

(Manufactured  by  Spiraflo  Indus. 

Australia) 

8400  Lake  View  Parkway,  Suite  500 
Pleasant  Prairie,  W1  53158 

628  Alfa-Laval  Food  &  Dairy  Company  (5/2/91) 

8400  Lakeview  Parkway 
Suite  #500 
P.O.  Box  500 
Pleasant  Prairie,  WI  53158 

438  APV  Crepaco,  INC.  (12/10/84) 

395  Fillmore  Avenue 
Tonawanda,  New  York  14150 

248  Allegheny  Bradford  Corp.  (4/16/73) 

P.O.  Box  200  Route  219  South 
Bradford,  Pennsylvania  16701 

243  Babson  Brothers  Company  (10/31/72) 

Dairy  Systems  Division 
140  West  Gale 
Galesville,  Wisconsin  54630 

605  Cherry-Burrell  (8/30/90) 

Process  Equipment  Division 
P.O.  Box  35600 

Louisville,  Kentucky  40232-5600 

103  Chester-Jensen  Co.,  Inc.  (6/6/58) 

5th  &  Tilghman  Sts.,  P.O.  Box  908 
Chester,  Pennsylvania  19016 

613  Efrex  Corp.  (12/27/90) 

1 1  Kitty  Hawk  Drive 
Pittsford,  NY  14534-1620 

298  Feldmeier  Equipment,  Inc.  (1/28/85) 

6800  Town  Line  Road 
P.O.  Box  474 
Syracuse,  New  York  13211 

307  G  &  H  Products  Corp.  (5/2/78) 

7600-57th  Avenue 
P.O.  Box  1199 
Kenosha,  Wisconsin  53141 

217  Girton  Manufacturing  Co.  (1/31/71) 

Millville,  Pennsylvania  17846 

616  ITT  Standard 

175  Standard  Pkwy 
P.O.  Box  1 102 
Buffalo,  NY  14240-1102 

238  Paul  Mueller  Co.  (6/28/72) 

P.O.  Box  828 

Springfield,  Missouri  65801 

96  C.  E.  Rogers  Co.  (3/31/64) 

So.  Hwy  #65,  P.O.  Box  118 
Mora,  Minnesota  55051 

532  Scherping  Systems  (6/8/88) 

801  Kingsley  St. 


Winsted,  Minnesota  55395 

392  Stork  Food  Machinery,  Inc.  (6/9/83) 

(Mfg.  by  Stork,  Netherlands) 

P.O.  Box  1258/Airport  Parkway 
Gainesville,  Georgia  30503 

591  Thermotech/Div.  of  Fristam  Pumps,  Inc.  (2/8/90) 

2410  Parview  Rd. 

Middleton,  Wisconsin  53562 

632  Yula  Corporation  (6/4/91) 

330  Bryant  Avenue 
Bronx.,  NY  10474 

13-08  Farm  Milk  Cooling  and  Holding  Tanks 

49R  A-L  Stainless  Inc.  (12/5/56) 

113  Park  St.,  South 

Peterborough,  Ontario,  Canada  K9J  3R8 

240  Babson  Brothers  Company  (9/6/72) 

Dairy  Systems  Division 
1400  West  Gale 
Galesville,  Wisconsin  54630 

4R  Dairy  Equipment  Co.  (6/15/56) 

1919  So.  Stoughton  Rd. 

Madison,  Wisconsin  53716 

179R  Heavy  Duty  Products  (Preston)  Ltd.  (3/8/66) 

(Not  available  in  USA) 

1261  Industrial  Rd. 

Cambridge  (Preston) 

Ontario,  Canada  N3H  4W3 

12R  Paul  Mueller  Co.  (7/31/56) 

1600  W.  Phelps,  P.O.  Box  828 
Springfield,  Missouri  65801 

611  Universal  Dairy  Equipment  (12/13/90) 

11100  N.  Congress  Avenue 
Kansas  City,  Missouri  64153 

16-05  Evaporators  and  Vacuum  Pans  for  Milk  and 
Milk  Products 

254  APV  Crepaco,  Inc.  (1/7/74) 

165  John  L.  Dietsch  Square 
Attleboro  Fall,  Massachusetts  02763 

132  APV  Crepaco,  INC.  (10/26/60) 

395  Fillmore  Ave. 

Tonawanda,  New  York  14150 

277  Alfa-Laval,  Inc.  (8/19/76) 

Contherm  Division 
P.O.  Box  352,  1 1 1  Parker  St. 

Newburyport,  Massachusetts  01950 

500  Dedert  Corporation  (4/9/87) 

20000  Governors  Drive 
Olympia  Fields,  Illinois  60461 

3 1 1  GEA  Food  and  Process  Systems  Inc.  (8/28/79) 

(Mfg.  by  Gebruder,  West  Germany) 

8940  Route  108 
Columbia.  Maryland  21045 

273  Niro  Evaporators,  Inc.  (5/20/76) 

(Formerly  Niro  Atomizer 
Food  and  Dairy) 

9165  Rumsey  Road 
Columbia,  MD  21045 

107R  C.E.  Rogers  Co.  (7/31/58) 

So.  Hwy  #65,  P.O.  Box  1 1 8 
Mora,  Minnesota  55051 

299  Stork  Food  Machinery,  Inc.  (11/17/77) 

(Mfg.  by  Stork,  Holland) 

P.O.  Box  1258/Airport  Parkway 
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Gainesville,  Georgia  30503 

186R  Marriott  Walker  Corp.  (9/6/66) 

925  E.  Maple  Rd. 

Birmingham,  Michigan  4801 1 


17-07  Formers,  Fillers  and  Sealers  of  Single  Service 
Containers  for  Milk  and  Milk  Products 


366 

346 

192 

382 

324 

488 

352 

619 

473 

220 

330 

442 

137 

281 

511 

482 

351 


Autoprod,  Inc.  (9/15/82) 

(An  Alcoa  Subsidiary) 

5355  1 15th  Avenue  N. 

Clearwater,  Florida  34620 

B-Bar-B,  Inc.  (10/21/81) 

E.  10th  &  McBeth,  P.O.  Box  909 

New  Albany,  New  York  47150 

Cherry-Burrell  Corp.  (1/3/67) 

(A  Unit  of  AMCA  Int’l.,  Inc.) 

2400-6th  St.  SW,  P.O.  Box  3000 
Cedar  Rapids,  Iowa  52406 

Combibloc,  Inc.  (4/15/83) 

(Mfg.  by  Jagenberg,  West  Germany) 

4800  Roberts  Rd. 

Columbus,  Ohio  43228 

Conoffast  (11/29/79) 

(Mfg.  by  ERCA,  France) 

1600  Harvester  Road 
West  Chicago,  Illinois  60185 

Fords  Holmatic  Inc.  (12/22/86) 

1750  Corporate  Dr.-Suite  700 
Norcross,  Georgia  30093 

GMS  Engineering  (1/12/82) 

1936  Sherwood  St. 

Clearwater,  Florida  34625 

Hassia  Verpackungsmaschinen  GmbH  (2/22/91) 

6479  Ranstadt  1 /Hessen  Germany 
(Hassia  USA,  Inc.  39  Plymouth  St. 

Fairfield,  NY  07007) 

International  Paper  Company  (6/12/86) 

Extended  Shelf  Life  Division 
4020  Stirrup  Creed  Drive  Bldg.  200 
P.O.  Box  13318 

Research  Triangle  Park,  North  Carolina  27709 
Tetra-Pak  EquipUS  (4/24/71) 

2285  University  Avenue 
St.  Paul,  MN  55114 
(formerly  Liquipak) 

Milliken  Packaging  (8/26/80) 

(Mfg.  by  Chubukkikai,  Japan) 

White  Stone,  South  Carolina  29353 

Milliken  Packaging  (2/21/85) 

White  Stone,  South  Carolina  29386 

Pure-Pak,  Inc.  (10/17/62) 

850  Ladd  Road 

Walled  Lake,  Michigan  48088 

Purity  Packaging  Corp.  (11/8/76) 

800  Kaderly  Dr. 

Columbus,  Ohio  43228 

Remy  Division  (8/14/87) 

(Mfg.  by  E.  P.  Remy,  France) 

20%  Gaither  Road,  Suite  119 
Rockville,  Maryland  20850 

Serac  Inc.  (8/25/86) 

300  Westgate  Drive 

Carol  Stream,  Illinois  60188 

Tetra  Pak  Inc.  (1/7/82) 

(Mfg.  by  A.  B.  Tetra,  Italy) 

889  Bridgeport  Ave. 


P.O.  Box  807 

Shelton,  Connecticut  06484-0807 
211  Twinpak,  Inc.  (Canada)  (2/4/70) 

(Not  available  in  USA) 

1840  Route  Trans-Canada 
Dorval,  Quebec,  Canada  H9P  1J8 


19-04  Batch  Continuous  Freezers  for  Ice  Cream,  Ices, 
and  Similarly  Frozen  Dairy  Foods,  as  Amended 


141  APV  Crepaco,  INC. 

100  South  CP  Ave. 

Lake  Mills,  Wisconsin  53551 
146  Cherry-Burrell  Corp. 

P.O.  Box  35600 
Louisville,  KY  40232-5600 
286  O.  G.  Hoyer,  Inc. 

(Mfg.  by  O.  G.  Hoyer  A/S,  Denmark) 

201  Broad  Street 
Lake  Geneva,  Wisconsin  53147 
465  Leon’s  Frozen  Custard 
3131  S.  27th  Street 
Milwaukee,  Wisconsin  53151 
573  Processing  Machinery  &  Supply  Company 
(Mfg.  by  PMS  Italiana,  Italy) 

1 108  Frankford  Ave. 

Philadelphia,  Pennsylvania  19125 
412  Sani  Mark,  Inc 

2020  Production  Drive 
Indianapolis,  Indiana  46241 
355  Emery  Thompson  Machine  &  Supply  Co. 
1349  Inwood  Ave. 

Bronx,  New  York  10452 


(4/15/63) 

(12/10/63) 

(12/8/76) 

(12/17/85) 

(9/28/89) 

(11/28/83) 

(3/9/82) 


22-04  Silo-type  Storage  Tanks  for  Milk  and  Milk  Products 


262  A-L  Stainless  Inc. 

113  Park  St.,  South 

Peterborough,  Ontario,  Canada  K9J  3R8 

154  APV  Crepaco,  Inc. 

100  South  CP  Ave. 

Lake  Mills,  Wisconsin  53551 
168  Cherry-Burrell  Corp. 

(A  Unit  of  AMCA  Int’l,  Inc.) 

575  E.  Mill  Street 
Little  Falls,  New  York  13365 
160  DCI,  Inc. 

P.O.  Box  1227,  600  No.  54th  Ave 
St.  Cloud,  Minnesota  56301 
181  Damrow  Co. 

(Div.  of  DEC  Int’l.,  Inc.) 

196  Western  Ave.,  P.O.  Box  750 
Fond  du  Lac,  Wisconsin  54935-0750 
312  Feldmeier  Equipment,  Inc. 

6800  Town  Line  Road 
P.O.  Box  474 
Syracuse,  New  York  13211 
439  JV  Northwest  Inc. 

28120  SW  Boberg  Rd. 

Wisonville,  Oregon  97070 
460  Niro  Atomizer  Food  &  Dairy,  Inc. 

1600  Country  Road  "F" 

Hudson,  WI  54016 

155  Paul  Mueller  Co. 

1600  W.  Phelps,  P.O.  Box  828 
Springfield,  Missouri  65801 
503  Ripley  Stainless  Ltd. 


(11/11/74) 

(2/10/65) 

(6/16/65) 

(4/5/65) 

(5/18/66) 

(9/15/78) 

(1/22/85) 

(11/5/85) 

(2/10/65) 

(5/1/87) 
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(Not  available  in  USA) 

100  South  CP  Ave. 

RR  #3,  Site  41 

Lake  Mills,  Wisconsin  53551 

Summerland,  British  Columbia  VOH  IZO 

162  Cherry-Burrell  Corp. 

(4/5/65) 

479  Scherping  Systems 

(8/3/86) 

(A  Unit  of  AMCA  Int’l.,  Inc.) 

801  Kingsley  Street 

575  E.  Mill  St. 

Winsted,  Minnesota  55395 

Little  Falls,  New  York  13365 

536  Stainless  Fabrication,  Inc. 

(7/14/88) 

188  DCI,  Inc. 

(9/26/66) 

620  N.  Prince  Lane 

P.O.  Box  1227,  600  No.  54th  Ave. 

Springfield,  Missouri  65802 

St.  Cloud,  Minnesota  56301 

165  Walker  Stainless  Equipment  Co.,  Inc. 

(4/26/65) 

167  Paul  Mueller  Co. 

(4/26/65) 

Elroy,  Wisconsin  53929 

P.O.  Box  828 

Springfield,  Missouri  65801 

23-01  Equipment  for  Packaging  Frozen  Desserts,  Cottage 

564  Precision  Stainless,  Inc. 

(2/27/89) 

Cheese,  and  Similar  Milk  Products,  as  Amended 

3300  E.  Pythian 

Springfield,  Missouri  65801 

1  174  APV  Crepaco,  Inc. 

(9/28/65) 

448  Scherping  Systems 

(8/1/85) 

Filling  &  Wrapping  Systems  Div. 

801  Kingsley  Street 

1 

1303  Samuelson  Road 

Winsted,  Minnesota  55395 

Rockford,  Illinois  61109 

520  Stainless  Fabrication,  Inc. 

(12/8/87) 

209  Doboy  Packaging  Machinery  Incorp. 

(7/23/69) 

633  N.  Prince  Lane 

869  S.  Knowles  Ave. 

Springfield,  Missouri  65802 

New  Richmond,  Wisconsin  54017 

202  Walker  Stainless  Equip.  Co.,  Inc. 

(9/24/68) 

499  Fords  Holmatic,  Inc. 

(3/19/87) 

618  State  St. 

1750  Corporate  Dr.,  Suite  700 

New  Lisbon,  Wisconsin  53950 

Norcross,  Georgra,  30093 

222  Fort  Howard  Packaging  Corporation 

(11/15/71) 

26-02  Sifters  for  Dry  Milk  and  Dry  Milk  Products 

P.O.  Box  19130 

Green  Bay,  Wisconsin  54307-9130 

173  Blaw-Knox  Food  &  Chemical  Equip.  Co. 

(9/20/65) 

343  O.G.  Hoyer,  Inc. 

(7/6/81) 

P.O.  Box  1041 

(Mfg.  by  Alfa  Hoyer,  Denmark) 

Buffalo,  New  York  14240 

201  Broad  St. 

363  Kason  Corp. 

(7/28/82) 

Lake  Geneva,  Wisconsin  53147 

1301  East  Linden  Ave. 

626  Klockner  Bartelt,  Inc. 

(4/2/91) 

Linden,  New  Jersey  07036 

5501  N.  Washington  Blvd. 

430  Midwestern  Industries,  Inc. 

(10/11/84) 

Sarasota,  FL  34243-2283 

915  Oberlin  Rd.,  P.O.  Box  810 

447  Mateer-Burt  Co.,  Inc. 

(7/22/85) 

Massillon,  Ohio  44648-0810 

(Mfg.  by  Trustpak,  England) 

185  Rotex,  Inc. 

(8/10/66) 

436  Devon  Park  Drive 

1230  Knowlton  St. 

Wayne,  Pennsylvania  19087 

Cincinnati,  Ohio  45223 

537  Osgood  Industries,  Inc. 

(7/19/88) 

172  Sweco,  Inc. 

(9/1/65) 

601  Burbank  Rd. 

7120  Buffington  Rd. 

Oldsmar,  Florida  34677 

Florence,  KY  41042 

176  Sprout-Bauer  Inc. 

(1/4/66) 

24-01  Non-coil  Type  Batch  Pasteurizers 

(Subsidiary  of  Combustion  Engineering) 

Muncy,  Pennsylvania  17756 

158  APV  Crepaco,  INC. 

(3/24/65) 

100  South  CP  Ave. 

27-01  Equipment  for  Packaging  Dry  Milk  and 

Lake  Mills,  Wisconsin  53551 

Dry  Milk  Products 

161  Cherry-Burrell  Corp. 

(4/5/65) 

(A  Unit  of  AMCA  Int’l.,  Inc.) 

353  All-Fill,  Inc. 

(3/2/82) 

575  E.  Mill  St. 

418  Creamery  Way 

Little  Falls,  New  York  13365 

Exton,  PA  19341 

187  DCI,  Inc. 

(9/26/66) 

618  Hayssen  Manufacturing  Company 

(2/18/91) 

P.O.  Box  1227,  600  No.  54th  Ave. 

(Manufactured  by  Yamato  Scale  Co. 

St.  Cloud,  Minnesota  56301 

Akasi,  673,  Japan) 

519  Feldmeier  Equipment,  Inc. 

(10/22/87) 

5300  Highway  42  North 

6800  Town  Line  Road 

P.O.  Box  571 

P.O.  Box  474 

Sheboygan,  W1  53082-0571 

Syracuse,  New  York  13211 

625  Ishida  Scales  Mfg.  Co.,  Inc. 

(4/2/91) 

166  Paul  Mueller  Co. 

(4/26/65) 

44,  Sanno-Cho,  Shogoin 

P.O.  Box  828 

Sakyo-Ku,  Kyoto,  Japan 

Springfield,  Missouri  65801 

US  Rep:  Heat  &  Control 

225  Shaw  Rd. 

1  25-01  Non-coil  Type  Batch  Processors  for  Milk  and 

S.  San  Francisco,  CA  94080 

Milk  Products 

409  Mateer-Burt  Co. 

(10/31/83) 

436  Devon  Park  Dr. 

159  APV  Crepaco,  INC. 

(3/24/65) 

Wayne,  Pennsylvania  19087 

DAIRY.  FOOD  AND  ENVIRONMENTAL  SANITATION/AUGUST  1991  475 

476  Stone  Container  Corporation  (7/17/86) 

1881  West  North  Temple 
Salt  Lake  City,  Utah  84116-2097 
497  Triangle  Package  Machinery  Co.  (2/26/87) 

6655  West  Diversey  Ave. 

Chicago,  Illinois  60635 


28-01  Flow  Meters  for  Milk  and  Milk  Products 

272  Accurate  Metering  Systems,  Inc.  (4/2/76) 

1651  Wilkening  Court 
Schaumburg,  Illinois  60173 

253  Badger  Meter,  Inc.  (1/2/74) 

4545  W.  Brown  Deer  Rd. 

P.O.  Box  23099 
Milwaukee,  Wisconsin  53223 

518  Bailey  Controls  Company  (10/16/87) 

29801  Euclid  Avenue 
Wickliffe,  Ohio  44092 

359  Brooks  Instruments  (6/1 1/82) 

407  West  Vine  St. 

Hatfield,  PA  19440 

469  Endress  +  Hauser,  Inc.  (3/3/86) 

2350  Endress  Place 
Greenwood,  Indiana  46142 

599  Euromatic  Machine  &  Oil  Co.,  Ltd  (4/26/90) 

P.O.  Box  297 
St.  Helier 
Jersey  C.I.  UK 

540  EXAC  Corporation  (8/12/88) 

6410  Via  Del  Oro 
San  Jose,  California  95119 

226  Fischer  &  Porter  Co.  (12/9/71) 

County  Line  Rd. 

Warminster,  Pennsylvania  18974 

477  Flowdatainc.  (7/31/86) 

1784  Firman  Drive 
Richardson,  TX  75081 

506  Flow  Technology,  Inc.  (6/17/87) 

4250  East  Broadway  Road 
Phoenix,  Arizona  85040 

224  The  Foxboro  Company  (11/16/71) 

33  Commercial  Street 
Foxboro,  Massachusetts  02035 

562  Great  Lakes  Instruments,  Inc.  (2/6/89) 

8855  North  55th  Street 
Milwaukee,  Wisconsin  53223 

630  Halliburton  Services  (5/28/91) 

Drawer  1431 
Duncan,  OK  73536-0602 

574  Hersey  Measurement  Co.,  Inc.  (10/12/89) 

150  Venture  Blvd. 

P.O.  Box  4585 

Spartanburg,  South  Carolina  29305 

512  Hoffer  Flow  Controls.  Inc.  (8/17/87) 

107  Kitty  Hawk  Lane 
Elizabeth  City.  NC  27909 

474  Hydril  Production  (6/30/86) 

Technology  Division 
330  North  Belt  East 
Houston,  TX  77032-3411 

535  Invalco,  Inc. 

P.O.  Box  556 
Tulsa.  Oklahoma  74101 

399  E.  Johnson  Engineering  &  Sales  (8/3/83) 


1 1  N.  Grant  St. 

Hinsdale,  Illinois  60521 

475  Koltek,  Inc.  (7/15/86) 

Div.  of  Alfa  Laval 
(Mfg.  Koltek,  Finland) 

100  Pinnacle  Way,  Suite  165 
Norcross,  Georgia  30071 

529  Krohne  America,  Inc.  (5/18/88) 

(Mfg.  by  Altometer,  Holland) 

One  Intercontinental  Way 
Peabody,  Massachusetts  01960 

378  Micro  Motion,  Inc.  (2/16/83) 

7070  Winchester  Circle 
Boulder,  Colorado  80301 

490  Rosemount  Inc.  (1/8/87) 

12001  Technology  Dr. 

Eden  Prairie,  Minnesota 

585  Schlumberger  Industries  Ltd.  (12/7/89) 

(Mfg.  by  Schlumberger,  England) 

11321  Richmond  Ave. 

Houston,  Texas  77082-2615 

587  Schlumberger  Ind.,  Measurement  Div.  (12/18/89) 

(Mfg.  by  Schlumberger,  France) 

1310  Emerald  Rd. 

Greenwood,  South  Carolina  29846 

550  Sparling  Instruments  Co.,  Inc.  (10/26/88) 

4097  N.  Temple  City  Blvd. 

P.O.  Box  5988 
El  Monte,  California  91731 

270  Taylor  Instrument  (2/9/76) 

Combustion  Engineering,  Inc. 

400  West  Avenue,  P.O.  Box  1 10 
Rochester,  New  York  14692 

265  Tokheim  Automation  (3/10/75) 

P.O.  Box  38269 
Dallas,  TX  75238 
(formerly  Emerson  Elec.  Co.) 

386  Turbo  Instruments,  Inc.  (5/1 1/83) 

(Mfg.  by  Turowerk,  West  Germany) 

4  Vashell  Way 
Orinda,  California  94563 

29-00  Air  Eliminators  for  Milk  and  Fluid  Milk  Products 

340  Accurate  Metering  Systems,  Inc.  (6/2/81) 

1651  Wilkening  Court 
Schaumburg,  Illinois  60173 

485  Koltek,  Inc.  (11/18/86) 

Div.  of  Alfa  Laval 
(Mfg.  by  Koltek,  Finland) 

100  Pinnacle  Way,  Suite  165 
Norcross,  Georgia  30071 

436  Scherping  Systems  (11/27/84) 

801  Kingsley  Street 
Winsted,  Minnesota  55395 

30-01  Farm  Milk  Storage  Tanks 

421  Paul  Mueller  Co.  (4/17/84) 

P.O.  Box  828 

Springfield,  Missouri  65801 

31-01  Scraped  Surface  Heat  Exchangers,  as  Amended 

290  APV  Crepaco,  INC.  (6/15/77) 

100  South  CP  Ave. 

Lake  Mills,  Wisconsin  53551 
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274  Alfa-Laval,  Inc. 

Contherm  Div. 

P.O.  Box  352,  1 1 1  Parker  St. 

Newburyport,  Massachusetts  01950 
323  Cherry-Burrell  Corp.  (7/26/79) 

Process  Equipment  Division 
P.O.  Box  35600 
Louisville,  KY  40232-5600 

4%  FranRica  Mfg.  Corp.  (2/23/87) 

2807  South  Highway  99 
Stockton,  California  95202 

361  N.V.  Terlet  (7/12/82) 

(US  Agent  Manning  &  Lewis-NJ) 

P.O.  Box  62 
7200  AB  Zutphen 
Netherlands 

32-00  Uninsulated  Tanks  for  Milk  and  Milk  Products 

397  APV  Crepaco,  INC.  (6/21/83) 

100  South  CP  Ave. 

Lake  Mills,  Wisconsin  53551 

264  Cherry-Burrell  Corp.  (1/27/75) 


578  ACT  Laboratories,  Inc. 

P.O.  Box  1 107 

McMurray,  Pennsylvania  15317 
527  Arde  Barinco,  Inc.  (3/15/88) 

500  Walnut  Street 
Norwood,  New  Jerey  07648 

526  Bepex  Corp./Schugi  (3/15/88) 

(Mfg.  by  Lelystad,  Netherlands) 

333  Taft  St.  NE 
Minneapolis,  MN  55413 

590  Chemineer  Inc.  (1/23/90) 

125  Flagship  Dr. 

North  Andover,  Massachusetts  01845 
417  Cherry-Burrell  (2/7/84) 

Process  Equipment  Division 
P.O.  Box  35600 
Louisville,  KY  40232-5600 

464  Dairy  Service  Mfg.,  Inc.  (12/12/85) 

4630  W.  Florissant  Ave. 

St.  Louis,  Missouri  63115 

36-00  Colloid  Mills 


(A  Unit  of  AMCA  Int’l.,  Inc.) 

575  E.  Mill  St. 

Little  Falls,  New  York  13365 

268  DCI,  Inc.  (11/21/75) 

600  No.  54th  Ave.,  P.O.  Box  1227 
St.  Cloud,  Minnesota  56301 
354  C.E.  Rogers  Co.  (3/3/82) 

S.  Hwy  #65,  P.O.  Box  118 
Mora,  Minnesota  55051 

441  Scherping  Systems  (3/1/85) 

801  Kingsley  St. 

Winsted,  Minnesota  55395 

339  Walker  Stainless  Equip.  Co.,  Inc.  (6/2/81) 

618  State  St. 

New  Lisbon,  Wisconsin  53950 


310  Allegheny  Bradford  Corp.  (7/19/78) 

P.O.  Box  200  Route  219  South 
Bradford,  Pennsylvania  16701 

413  Azco,  Inc.  (12/8/83) 

P.O.  Box  567 

Appleton,  Wisconsin  54912 

308  Rath  Manufacturing  Co.,  Inc.  (6/20/78) 

2505  Foster  Ave. 

Janesville,  Wisconsin  53545 

368  Rodger  Industries  Inc.  (10/7/82) 

(Not  available  in  USA) 

P.O.  Box  186,  RRl 
Blenheim,  Ontario 
Canada  NOP  lAO 

335  Stainless  Products,  Inc.  (12/18/80) 

1649-72nd  Ave.,  Box  169 
Somers,  Wisconsin  53171 

289  Tri-Clover,  Inc.  (1/21/77) 

9201  Wilmot  Road 
Kenosha,  Wisconsin  53141 

331  United  Industries,  Inc.  (10/23/80) 

1546  Henry  Ave. 

Beloit,  Wisconsin  535 1 1 

35-00  Continuous  Blenders 


608  Kmematica  (10/17/90) 

170  Linden  Street 
Wellesley,  Massachusetts  02181 
293  Waukesha  Pumps  (8/25/77) 

(A  Unit  of  AMCA  Int’l.,  Inc.) 

1250  Lincoln  Ave. 

Waukesha,  Wisconsin  53186 

37-01  Liquid  Pressure  and  Level  Sensing  Devices 

576  Ametek/Mansfield  &  Green  Division  (10/13/89) 

8600  Somerset  Dr. 

Largo,  Florida  34643 

318  Anderson  Instrument  Co.,  Inc.  (4/9/79) 

R.D.  #1 

Fultonville,  New  York  12072 

525  Caldwell  Systems  Corporation  (3/4/88) 

2450  Armstrong  Street 
Livermore,  CA  94550 
(Formerly  Zantel  Instruments) 

405  Drexelbrook  Engineering  Co.  (9/27/83) 

205  Keith  Valley  Rd. 

Horsham,  Pennsylvania  19044 

423  Dynisco  (6/15/84) 

Ten  Oceana  Way 
Norwood,  Massachusetts  02062 
459  Endress  +  Hauser,  Inc.  (10/17/85) 

2350  Endress  Place 
Greenwood,  Indiana  46142 

524  Flow  Technology,  Inc.  (1/14/88) 

4250  E.  Broadway  Road 
Phoenix,  Arizona  85040 

463  The  Foxboro  Company  (12/6/85) 

33  Commercial  Street 
Foxboro,  Massachusetts  02035 

633  Griffith  Industrial  Products  Company  (6/21/91) 

P.O.  Box  1 1 1 
Pumam,  CT  06260 

557  Honeywell,  Inc.  (12/21/88) 

Industrial  Controls  Div. 

1 100  Virginia  Drive 
Fort  Washington,  Pennsylvania  19034 
629  Intrinsic  Safety  Equipment  of  Texas  (5/20/91) 

907  Bay  Star 
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33-00  Polished  Metal  Tubing  for  Dairy  Products 


38-00  Cottage  Cheese  Vats 


Webster,  TX  77598-1531 
598  Invalco,  Inc. 

P.O.  Box  556 
Tulsa,  Oklahoma  74101 
572  nr  Conoflow 
P.O.  Box  768 
Rt  78 

St.  George,  South  Carolina  29477 
3%  King  Engineering  Corp. 

P.O.  Box  1228 
Ann  Arbor,  Michigan  48106 
501  Lumenite  Electronic  Company 
2331  N.  17th  Avenue 
Franklin  Park,  Illinois  60131 
5%  Magnetrol  International 
5300  Belmont  Rd. 

Downers  Grove,  Illinois  60515 
627  Milltronics  Process  Measurements 
709  E.  Stadium  Drive 
Arlington,  TX  7601 1 
419  Niro  Hudson 

(Formerly  Niro  Atomizer  Food  &  Dairy) 
1600  County  Road  F 
Hudson,  Wisconsin  54016 
597  NUOVA  FIMA  S.p.A. 

(not  available  in  USA) 

Via  C.  Battisti  59 
28045  -  INVORIO  (NO)  Italy 
523  Paper  Machine  Components,  Inc. 

Miry  Brook  Road 
Danbury,  Connecticut  06810 
554  Par  Sonics,  Inc. 

P.O.  Box  1127 

State  College,  Pennsylvania  16804 
563  PI  Components  Corp. 

10825  Barely  Lane,  Suite  H 
Houston,  Texas  77070 
328  Rosemount  Inc. 

12001  Technology  Dr. 

Eden  Prairie,  Minnesota 
515  Setra  Systems,  Inc. 

45  Nagag  Park 
Acton,  Massachusetts  01720 
583  S.J.  Controls,  Inc. 

2248  Obispo  Ave.  #203 
Long  Beach,  California  90806 
498  Statham  Division  of  Solartron  Transducers 
2230  Stratham  Blvd. 

Oxnard,  California  93033 
285  Tank  Mate  Div/Monitor  Mfg.  Co. 

P.O.  Box  AL 
Elbum,  Illinois  601 19 
410  Viatran  Corporation 
300  Industrial  Drive 
Grand  Island,  New  York  14072 
569  WEISS  Instruments,  Inc. 

(Mfg.  by  Nuova-Fima,  Italy) 

85  Bell  St. 

West  Babylon,  New  York  1 1704 
600  Weksler  Instruments  Corporation 
800  Mill  Rd 

Freeport,  NY  11520-0808 


(3/22/90) 

(9/25/89) 

(6/13/83) 

(4/27/87) 

(3/20/90) 

(4/12/91) 

(4/2/84) 

(3/20/90) 

(1/3/88) 

(11/30/88) 

(2/13/89)  ■ 

(5/22/80) 

(9/14/87) 

(11/11/89) 

(3/5/87) 

(12/7/76) 

(11/1/83) 

(5/24/89) 


541  Kusel  Equipment  Company  (9/16/88) 

820  West  St. 

Watertown,  Wisconsin  53094 

385  Stoelting,  Inc.  (5/5/83) 

P.O.  Box  127 

Kiel,  Wisconsin  53042-0127 

40-01  Bag  Collectors  for  Dry  Milk  and  Dry  Milk  Products 

504  General  Resource  Corporation  (5/15/87) 

201  3rd  Street  South 
Hopkins,  Minnesota  55343 

381  Marriott  Walker  Corp.  (4/12/83) 

925  E.  Maple  Rd. 

Birmingham,  Michigan  4801 1 

453  MikroPul  Corporation  (9/4/85) 

10  Chatham  Road 
Summit,  New  Jersey  07901 

456  C.  E.  Rogers  Company  (9/25/85) 

P.O.  Box  118 
Mora,  Minnesota  55051 

41-00  Mechanical  Conveyors 

631  Flexicon  Corporation  (5/28/91) 

1375  Stryker's  Road 
Phillipsburg,  NJ  08865 

42-00  In-Line  Strainers 

606  Cherry-Burrell/Superior  Stainless  (9/18/90) 

Fluid  Handling  Division 
611  Sugar  Creek  Road 
Delavan,  Wisconsin  53115 

44-00  Air  Driven  Diaphragm  Pumps 

624  Granzow,  Inc.  (4/1/91) 

Manufactured  by  KWW-DEPA  in  Germany 
2300  Crown  Point 
Executive  Drive 
Charolette,  NC  28227 
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Coming  Events 


1991 

September 

•5-6,  USDA  Extension  Servi  ce  and  Food  Safety  Inspection 
Service,  the  Food  and  Drug  Administration,  and  the  Poul¬ 
try  Science  Association  are  co-sponsors  of  a  National  Sym¬ 
posium  -  Perspectives  on  Food  Safety  to  be  held  at  the  Holiday 
Inn  Crowne  Plaza  Hotel,  300  Army-Navy  Drive,  Arlington, 
VA.  For  more  information  contact  Richard  Reynnells  at 

(202) 447-4087,  or  Gary  Stefan  at  (301)443-0830. 

•9-13,  Basic  Food  Microhiology  Short  Course,  sponsored 
by  the  University  of  California,  will  be  held  at  the  Food 
Science  and  Technology  Department,  Cruess  Hall,  UC  Davis 
Campus.  For  further  information  contact  Robert  J.  Price, 
Food  Science  and  Technology ,  University  of  California,  Davis, 
CA  95616-8598;  (916)752-2194. 

•10-11,  Marketing  Development  Seminar  will  be  held  at 
The  Registry,  Denver,  CO.  For  more  information  contact  the 
International  Dairy  Foods  Association,  888  Sixteenth  Street, 
NW,  Washington,  DC  20006;  (202)296-4250. 

•10-11,  Food  Plant  Sanitation  Workshop,  sponsored  by  the 
American  Institute  of  Baking,  will  be  held  in  Chicago,  IL.  For 
more  information  contact  AIB  at  (9 1 3)537-4750  or  (800)633- 
5137. 

•10-12,  Texas  Association  of  Milk,  Food  and  Environmen¬ 
tal  Sanitarians  will  hold  a  seminar  entitled  "Special  Prob¬ 
lems  in  Milk  Plants"  at  the  Howard  Johnson,  Plaza  South,  IH 
35  at  Woodward,  Austin,  TX.  For  more  information  contact 
Janie  Park  of  TAMFES  at  (512)458-7281. 

•10-12,  Western  Packaging  Exposition  to  be  held  at  the 
Anaheim  Convention  Center,  Anaheim,  CA  92802.  For  more 
information  contact  Debra  Lee,  Public  Relations  Manager,  at 

(203) 352-8297. 

•12,  Mississippi  Association  of  Sanitarians,  Inc.  will  hold  a 
mini-conference  in  Tupelo,  MS.  For  further  information 
contact  Greg  Geno,  MS  State  Department  of  Health,  101  First 
Street,  Booneville,  MS  38829. 

•12-13,  Wisconsin  Laboratory  Association  will  hold  its 
1 5th  Annual  Education  Conference  at  the  Milwaukee  Marriot 
in  Brookfield,  WI.  Contact  Conference  Committee  Chair¬ 
man,  Gary  Bergquist  at  P.O.  Box  28045,  Green  Bay,  WI 
54304  for  more  information. 

•16-20,  Wyoming  Public  Health  Sanitarians  Association 
will  hold  their  Annual  Meeting  at  the  Holiday  Inn,  Cheyenne, 
WY.  For  further  information  contact  Terry  Carlile,  Box  1182, 
Laramie,  WY  82070;  (307)742-361 1. 

•19-21,  The  New  Jersey  Dietetic  Association,  Inc.  will  hold 
its  59th  Annual  Meeting,  "Navigating  the  Nineties",  at  the 
Ocean  Place  Hilton  Resort  and  Spa  in  Long  Branch,  New 
Jersey.  For  more  information  contact  NJDA  at  1 80  Township 
Line  Road,  Belle  Mead,  NJ  08502  or  call  (908)359-1 184. 
•23-25,  ASI,  The  Food  Safety  Consultants,  will  present 
"Sanitation  and  Safety  for  the  90's"at  the  Embassy  Suites, 
St.  Louis,  MO.  For  more  information  and/or  registration 


materials,  contact  Nancy  Sullivan  toll-free  at  (800)477-0778 
or,  in  Missouri,  (3 14)725-2555,  or  write  ASI,  P.O.  Box  24 1 98, 
St.  Louis,  MO  63130. 

•24-26,  New  York  State  Association  of  Milk  and  Food 
Sanitarians  68th  Annual  Conference  will  be  held  at  the 
Sheraton  Inn,  Liverpool,  NY  (Syracuse).  For  more  informa¬ 
tion  contact  Paul  Dersam  at  (716)937-3432. 

•24-25,  California  Association  of  Dairy  and  Milk  Sanitar¬ 
ians  will  hold  their  Annual  Conference  at  the  Sacramento 
Hilton,  Sacramento,  CA.  For  more  information  contact  Jack 
Coppes,  P.O.  Box  9234,  Whittier,  C A  90608,  (2 1 3)699-43 1 3. 
•25-26,  Wisconsin  Association  of  Milk  and  Food  Sanitar¬ 
ians,  Wisconsin  Environmental  Health  Association  and 
Wisconsin  Dairy  Plant  Fieldmen's  Association  Joint  Edu¬ 
cation  Conference  will  be  held  at  the  Maritime  Inn, 
Manitowoc,  WI.  For  further  information  contact  Neil  M. 
Vassau,  Publicity  Chairman,  P.O.  Box  7883,  Madison,  WI 
53707;  (608)267-3504. 

•25-27,  BIOTECH  USA  '91  will  be  held  at  the  Philadelphia 
Civic  Center,  Philadelphia,  PA.  For  more  information  contact 
Gina  Amatruda  at  (203)852-0500,  ext.  266. 

•29-Oct.  4,  8th  World  Congress  of  Food  Science  and 
Technology.  The  Westin  Harbor  Castle,  Toronto,  Canada. 
For  further  information,  please  write  8th  World  Congress, 
(lUFOST),  3340 Orlando  Drive,  Mississauga,  Ontario,  Canada 
L4V  1C7;  or  FAX  (416)678-1229. 

October 

•1-2,  Food  Plant  Sanitation  Workshop,  sponsored  by  the 
American  Institute  of  Baking,  will  be  held  in  T oronto,  Ontario, 
Canada.  For  more  information  contact  AIB  at  (9 1 3)537-4750 
or  (800)633-5137. 

•1-4,  Canadian  Institute  of  Public  Health  Inspectors  An¬ 
nual  Conference.  For  further  information  contact  John 
Foruna,  Public  Health  Inspector  at  Hamilton-Wentworth  Re¬ 
gional  Department  of  Public  Health  Services,  P.  O.  Box  897, 
Hamilton,  Ontario,  Canada,  L8N  3P6;  (4 16)546-3570 or  FAX 
(416)521-8093. 

•2-4,  South  Dakota  Environmental  Health  Association 
will  hold  its  Annual  Meeting  at  the  Howard  Johnson  Hotel, 
Rapid  City,  SD.  For  more  information  call  Dave  Micklos,  SD 
State  Department  of  Health,  (605)773-3364. 

•2-5,  National  Society  for  Healthcare  Foodservice 
Management's  Third  National  Conference  will  be  held  at 
the  Washington  Court  Hotel  on  Capitol  Hill,  Washington, 
DC.  For  more  information  call  or  write  the  National  Society 
for  Healthcare  Foodservice  Management,  204  E.  Street,  NE, 
Washington,  DC  20002;  (202)546-7236. 

•2,  National  Automatic  Merchandising  Association's  Pre- 
Convention  Early  Education  Sessions,  Chicago,  IL.  For 
further  information  contact  NAM  A  Convention  Department 
at  (3 12)346-0370. 

•3-5,  National  Automatic  Merchandising  Association's 
National  Convention,  Trade  Show  and  Education  Sessions  for 
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Vending/Foodservice  Management,  will  be  held  at  the 
McCormick  Place,  Chicago,  IL.  For  further  information 
contact  NAMA  Convention  Department  at  (312)346-0370. 
•6-9,  Annual  Meeting  and  Convention:  Milk  Industry 
Foundation  and  International  Ice  Cream  Association  will 
be  held  at  the  Marriott  River  Center,  San  Antonio,  TX.  For 
more  information  contact  the  International  Dairy  Foods  Asso¬ 
ciation,  888  Sixteenth  Street,  NW,  Washington,  DC  2(X)06; 
(202)296-4250. 

•6-9,  The  1991  National  Frozen  Food  Convention  and 
Exposition,  sponsored  by  The  National  Frozen  Food  Asso¬ 
ciation  and  the  American  Frozen  Food  Institute,  will  be  held 
in  Orlando,  FL.  For  more  information  contact  the  National 
Frozen  Food  Association,  4755  Linglestown  Road,  Suite  3(X), 
Harrisburg,  PA  171 12,  (717)657-8601,  or  the  American  Fro¬ 
zen  Food  Institute,  1764  Old  Meadow  Lane,  Suite  350, 
McLean,  VA  22102,  (703)821-0770. 

•16-17,  Iowa  Association  of  Milk,  Food  and  Environmen¬ 
tal  Sanitarians,  Inc.  50th  Anniversary  Annual  Meeting 
will  be  held  at  the  Ramada  Inn,  Waterloo,  lA.  For  more 
information  contact  Dale  Cooper  (319)927-3212. 

•16-17,  Annual  Conference  of  the  North  Central  Cheese 
Industries  Association  will  be  held  at  the  Earle  Brown 
Center,  University  of  Minnesota,  St.  Paul.  For  further  infor¬ 
mation  contact  E.  A.  Zottola,  Executive  Secretary,  NCCIA,  P. 
O.  Box  8113,  St.  Paul,  MN  55108. 

•16-17,  Cheese  Symposium  and  California  Dairy  Food 
Research  Center  Annual  Conference  will  be  held  at  the 
University  of  California,  Davis,  CA.  For  more  information 
please  contact  Bob  Pearl/Sharon  Munowitch,  University  Ex¬ 
tension,  University  of  California,  Davis,  CA  95616  or  call 
(916)757-8899. 

•26-30,  Food  &  Dairy  Expo  91,  sponsored  by  Dairy  &  Food 
Industries  Supply  Association,  to  be  held  at  the  McCormick 
Place,  Chicago.  For  more  information  contact  DFISA,  6245 
Executive  Boulevard,  Rockville,  MD  20852-3938  (301)984- 
1444. 

•29-30,  Dairy  Food  Processors'  Symposium  will  be  held  at 
the  Palmer  House,  Chicago,  IL.  For  more  information  contact 
the  International  Dairy  Foods  Association,  888  Sixteenth 
Street,  NW,  Washington,  DC  20006;  (202)296-4250. 
•30-Nov.  2,  National  Fisheries  Institute  46th  Annual  Con¬ 
vention  will  be  held  at  the  New  Orleans  Marriott,  New 
Orleans,  LA.  Contact  the  NFI  at  (703)524-8881  for  more 
information. 

November 

•4-7,  The  Science  of  Ice  Cream  Manufacturing,  sponsored 
by  the  University  of  California,  will  be  held  at  the  Food 
Science  and  Technology  Department,  Cruess  Hall,  UC  Davis 
Campus.  For  further  information  contact  James  Lapsley, 
Program  Director,  University  of  California,  Davis,  CA  956 1 6- 
8598;  (916)757-8692. 

•6,  Food  Industry  Sanitation  and  Food  Safety  Workshop, 
presented  by  the  University  of  California  Cooperative  Exten¬ 
sion,  will  be  held  at  the  Anaheim  Plaza  Resort  Hotel,  17(X)  S. 
Harbor  Blvd.,  Anaheim,  CA.  For  more  information  contact 
Heidi  Fisher,  Food  Science  and  Technology,  University  of 
California,  Davis,  CA  95616;  (916)752-1478. 
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•6-9,  The  Fundamentals  of  Selling  &  Merchandising  will 
be  held  at  the  Holiday  Inn,  Chicago,  IL.  For  more  information 
contact  the  International  Dairy  Foods  Association,  888  Six¬ 
teenth  Street,  NW,  Washington,  DC  20006;  (202)296-4250. 
•11-14,  Industrial  Refrigeration  Workshop  West,  spon¬ 
sored  by  the  University  of  California,  will  be  held  at  the  Food 
Science  and  Technology  Department,  Cruess  Hall,  UC  Davis 
Campus.  For  further  information  contact  James  Lapsley, 
Program  Director,  University  of  California,  Davis,  CA  95616- 
8598;  (916)757-8692. 

•13-14,  Alabama  Association  of  Dairy  &  Milk  Sanitarians 
Annual  Meeting  will  be  held  in  Birmingham,  AL.  For  more 
information  call  or  write  Tom  McCaskey,  Department  of 
Dairy  Science,  Auburn  University,  Auburn,  AL  36849; 
(205)844-1518. 

•15-17,  National  Automatic  Merchandising  Association 
Financial  Management  Seminar  will  be  held  at  the  Las 
Vegas  Hilton  Hotel,  Las  Vegas,  NV.  For  further  information 
contact  NAMA  Convention  Department  at  (312)346-0370. 
•18-20,  International  Association  of  Biological  Standard¬ 
ization  (I  ABS)  will  hold  its  22nd  Congress  and  Exposition  on 
"Characterization  and  Standardization  of  Purified  Biologicals" 
in  San  Francisco,  CA.  For  more  information,  contact  Crest 
International,  940  Emmett  Avenue,  #14,  Belmont,  C  A  94002. 
Telephone  (415)5955-2704  or  outside  California  (8(X))222- 
8882,  and  by  fax,  (415)595-3379. 

To  insure  that  your  meeting  time  is  published,  send  an¬ 
nouncements  at  least  90  days  in  advance  to:  lAMFES,  502 
E.  Lincoln  Way,  Ames,  lA  50010-6666. 
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